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[Tporpamma pa3paboTaHa Ha OCHOBE:

[Tpukaza MunuctepctBa mpocBemieHuss Poccum ot 9 nmekabps 2016 1. Ne 1544 «O6
YTBEPKACHUH  (peiepalibHOTO  TOCYJAapCTBEHHOrOo  00pa3oBaTeNIbHOTO  CTaHIApTa  CPEIHEro
npodeccnonansHoro obpazoBanuss mo mpodeccuu 15.01.33 Tokapp Ha cTaHKaxX C YHCIOBBIM
MIPOrPaMMHBIM YIIPABICHUEM».

[Tpukasa MunucrepcTsa o0Opa3oBaHUs u HAyKH Poccuiickoit denepauuu
or 17 mas 2012 Ne 413 «O06 yrBepkaeHHH (eaepaabHOTO TOCYIapCTBEHHOTO 00pa30BaTEIBHOTO
CTaHIapTa cpenHero obmiero oopasopanus» (¢ usmenenusmu ot 01 despanst 2024 r. Ne 62);

IIpukaza MunucrepctBa mpocBemenuss PO ot 18 mas 2023 r. Ne371 «OO6 yTBepKIeHUH
dbenepanbHON 00pa30BaTENLHON MPOTPAMMEI CPEAHETO 00IIIero 00pa3oBaHUY;

B COOTBETCTBUH C:

OenepanbHoil padoueii mporpammbel COO mo yueOHOMY mpeamery «Maremarukay (0a30BBIN
YPOBEHB);

IpUMEPHOI paboyeil mporpaMMbl 001Ie00pa30BaTEIbHON AUCIUIUIMHBL «MareMaThkay s
npodeccuoHanbHbIX 00pa3oBaTeNbHBIX oOpraHuzainuii, yreepxkaennod OI'BOY IO HPIIO ot
30.11.2022 1., pa3paborannoit mis npodeccun CIIO 15.01.33 Tokape Ha cTaHKaX C YHUCIOBBIM
MIPOrPaMMHBIM YIIPaBICHUEM;

PexoMeHpanusamMu 1o peanusaluu CpeiHero oOIero oOpa3oBaHUs B IPEJENIax OCBOCHUS
00pa30BaTeNnbHON MPOrpaMMBbl CPEIHETO MPOQecCHOHANBHOTO 00pa3oBaHus (mucbMo [lemapramenTa
rOCYJapCTBEeHHON TONMTUKA B  chepe cpemHero mnpodeccHOHATBHOrO  0o0pa3oBaHUS U
npodeccroHaabHoro 00ydenuss Munmnpocsemienus Poccuun ot 01.03.2023 Ne05-592).

Opranmsanus - paspadborunk: BIIOY OO «OpnoBckuii TEXHUKYM IyTel cOOOmeHHs MMeHn B.A.
JlanouxkuHa»

Pa3paborunku:

Tepnosbix H.U., meromuct BIIOY OO «OprnoBckuil TeXHUKyM MyTedl cooOmieHuss nmeHu B.A.
JlamoukuHa;

®ponosa JI.H., npenogasarens marematuku BIIOY OO «OpnoBckuil TeXHUKYM MyTe cooOIIeHus
nMenu B.A. JlanoukuHay;

BenenukroBa J[.A., npenomaBarens wmatematuku bBIIOY OO «OpnoBckuil TEXHUKYM DyTel
cooOuieHust umenn B.A. JlanoukuHay.

PaCCMO'I'peHO, OIIOGPCHO U PEKOMEHJI0BAHO K INPHMCEHCHHIO Ha 3aCCaHuH npenmemo-unmosoﬁ

KOMHCCHH 00111e00pa30BaTeIbHbIX JUCHUILIMH.
ITpotokon Ne 44 ot « L& » UsOHL-2024T.

[TpoBepeHo: ' COI'JIACOBAHO:
Meroauct OY . 533 3amegruTenh IMPEKTopa
Tepuoseix H. Y. E;& \ _ : ono00yeB A. B.
N it 3asB. orenom OI1

, — Wganosa E. JI.
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COJEPXAHUE

OO0mas xapakTepucTHKa pabodei MmporpaMMbl 00I1€00pa30BaTEIIBHON JTUCITUATIIUHBI
«MaTremaTuka

CTpyKTypa U cofepKaHue 00111e00pa3oBaTeIbHOM TUCIIUILTAHBI

YcnoBus peazaiuy IporpaMMbl 0011e00pa3oBaTEIbHON TUCIIUTTAHBI

KoHTpob 1 OIIeHKa pe3yIbTaTOB OCBOSHUS 00IIe00pa30BaTeIbHON TUCIIUILTAHBI



1. O0mas xapakTepucTHKa pado4eil mporpaMMsl 001e00pa3oBaTeJbHOM THCHUIIINHBI

«MareMaTHKa»

1.1. MecTo TUCHUIIMHBI B CTPYKTYpPe 00pa30oBaTe/bHOIi NPOrpaMMbl

O6meoOpazoBarenbHas gucuuiuinHa «MareMatuka» sBISETCS  00s3aTelIbHOM  4acTbhblo
o0meobpazoBarenbHOr0 MUKIa obpazoBatenbHOM mporpamMmmbl CIIO B coorBerctBHM ¢ PI'OC 10
15.01.33 Tokapp Ha cTaHKax C YUCJIOBBIM IIPOTPAMMHBIM YIIPABIEHUEM.

1.2. ]_[e.]m H INIAHUPYEMBIC PE3YyJbTAThI 0OCBOCHUA TUCHUIIIMHBI:

1.2.1. Henpb 00meo0pa3zoBaTe1bHON AU CHUIIIMHBI
Llens aucnumiamHel «MaTemMaTHKa»: CPOPMUpPOBATh y OOYYAIOUIMXCS 3HAHUS U YMEHHS B
00JIaCTH MaTEeMaTUKH, HABBIKM MX MIPUMEHEHUS B IPAKTHUECKON POPECCHOHATBHOM 1S TETbHOCTH.

1.2.2. Ilnanupyemble Ppe3yJbTaTbl OCBOEHHUSI 001Ie00pa30BaTEJbHONH IUCHUILIMHBI B
cootBercTBHH ¢ PI'OC CIIO u Ha ocoBe PI'OC COO

Oco6oe 3HaueHne TUCIUIUTMHA UMeeT pu GpopmupoBanuu u passutun OK (oOmme
kommeteHimn) u [1K (mpodeccronanbapie komneTeHuuun), JIP (MMYHOCTHBIX pe3yabTaToB),
MP ( meTanpeameTHbIX pe3ysibTatoB) U [1PO (mpenMeTHBIX pe3yabTaToB 6a30BOTO YPOBHS).

Koambt Pe3ynbTaThl 0CBOCHHS JUCHUILINHBI

pe3y/1bTaToB
BeiOupare cmocoObl  pemieHuss 3agad  Npo(ecCHOHAIBHOM — JesITeNbHOCTH

OK 01 PUMEHUTEIBHO K Pa3IMUYHbIM KOHTEKCTaM;

Hcnonp30BaTh COBPEMEHHBIE CpEACTBA IOMCKA, AaHAIW3a W HWHTEPIpPETALUN

OK 02 uHpopMallul Y HMHPOPMALMOHHBIE TEXHOJOTUU JUIsl BBINOJIHEHUS 3adad
npodecCHOHATIBHOMN J1eTeTbHOCTH;

[InanupoBaTh U pean30BbIBaTh COOCTBEHHOE MPO(ecCHOHATBHOE U JTUYHOCTHOE

OK 03 pasBUTHE, NPEINPUHUMATENbCKYIO IESITENbHOCTh B MpodeccuoHaibHON cdepe,
UCIIOJIb30BaTh 3HaHMS MO (UHAHCOBOW IPaMOTHOCTU B PA3IMYHBIX >KU3HEHHBIX
CUTYalUsX;

OK 04 O} dexTuBHO B3aUMOJIEHCTBOBATh U padOTAaTh B KOJUIEKTUBE U KOMaHJE;

OK 09 [Tonp3oBaTbess MpogecCHOHANBPHONW JOKYMEHTAllMel Ha ToCylapCTBEHHOM U
MHOCTPAHHOM $I3bIKaX.

JIPB 1.7 [Tonumaromuii  npogeccuOHANbHOE 3HAYE€HUE OTpacid JUIsl  COLMAJIBbHO-
HDKOHOMHYECKOTO, TPOMBIIIIEHHOTO W HAyYHO-TEXHOJOTMYECKOIO pa3BUTHUSA
CTpaHbI

JIPB 2.5 OCO3HaHHO  TPOSIBJIAIOUIMA  HEPaBHOAYIIHOE OTHOIIEHHE K  BhIOpaHHOU
npodeccuoHanbHOM JIeSITEIbHOCTH, MTOCTOSIHHO COBEpIIEHCTBYETCH,
po¢eCCHOHATIBHO PACTET, MPOCIABIISAs CBOIO MPO(ECCHIO/CIIeUAIbHOCTb.

JIP 6.3. Bripaxaronii  0CO3HaHHYI0 TOTOBHOCTh K HENPEPHIBHOMY O0Opa3OBaHUIO U
camM000pa30BaHMIO B BHIOpAaHHOH cepe mpodeccuoHabHON AeSTEIbHOCTH.

JIP 6.6 O6namaromuii chOpMUPOBAHHBIMU TIPEJCTABICHUSAMH O 3HAYCHUW W IIEHHOCTH
BbIOpaHHOM Mpodeccun, MPOSIBIISIONINNA yBakeHHE K CBOEH Mpodeccuu u cBoeMy
npodeccuoHaNTbHOMY COOOIIECTBY, MOJAJIEPKUBAIOIINN TO3UTUBHBIM 00pa3 u
IPECTHK CBOeH npodeccuu B oO1IecTBe.

JIPB 6.8 ["'0TOBBIIT K OCBOECHUIO HOBBIX KOMIIETEHITNI B TPO(EeCCHOHATLHON OTpaciu.

JIP 8.1 JlesATenpbHO BBIpAXAIOLUK ITO3HABATEIIBHBIE WHTEPECHl B PA3HBIX IPEIMETHBIX

00J1aCTAX ¢ YYETOM CBOMIX MHTEPECOB, CIIOCOOHOCTEH, MOCTH)KEHHM, BEIOPAHHOTO

4




HanpasyieHUs! TpodecCHOHaTbHOr0 00pa30BaHMs U MOATOTOBKH.

JIP 8.2

Ob6nanaronvii  MpeacTaBICHHEM O COBPEMEHHOW HAy4YHOH KapTHHE MHpa,
JOCTHKCHUSAX HAayKHM M TEXHUKH, apIyMEHTHUPOBAHHO BBIPAKAIOIIUN ITOHMMAaHHE
3HaYeHHUsS HAYKW W TEXHOJOTHHA JUIs pa3sBUTHA POCCHICKOro oOIIecTBa H
o0ecneyeHus ero 0€30MacHOCTH.

JIP 8.3

JleMOHCTpUpYIOIIUH  HABBIKM  KPUTHYECKOTO  MBIILJICHUS,  ONpEleIeHUs
JIOCTOBEPHOCTH Hay4yHOU MH(OpMalUK, B TOM 4Hcie B chepe npodeccuoHaIbHON
JIeATEIbHOCTH.

JIP 8.4

YMmerouuii BEIOUpaTh crocoObl perieHust 3aad npodeccuoHalbHON AesITeTbHOCTH
MIPUMEHUTEIBHO K Pa3JIMUHBIM KOHTEKCTAM.

JIP 8.5

Hcnonp3yronuil COBPEMEHHBIE CPEICTBA IIOMCKA, aHaIU3a M HHTEPIpPETalnu
uHpopMmanuy, HHOOPMAIMOHHBIE TEXHOJOTMW IS BBIIONHEHHSA  3ajad
1po¢eCCHOHATIBLHOMN 1€ TEIbHOCTH.

JIP 8.6

PazBuBaromuii ¥ NPUMCHSIONIMA HABBIKKM  HAOMIOJCHUS, HAKOIUICHUS U
cucTeMatuzaluu (aKTOB, OCMBICICHHS OIbITA B €CTECTBEHHOHAYYHOU U
TYMaHUTApHOH OOJIACTSX MO3HAHUS, HCCIECIOBATEIBCKOW W MPOPECCHOHATHHON
JIeSITENLHOCTH.

JIPB 8.7

Ob6nagaromuii  OMBITOM y4YacTUSi B HAyYHBIX, HAyYHO-HCCIIEIOBATEIbCKUX
MPOEKTax, MEPONPHUATHSIX, KOHKypcax B  pamMkax mpodeccHoHaIbHON
HaNpaBJICHHOCTH MPodeccuu /CrenrnaabHOCTH.

JIPB 8.9

[IposiBasitolnid CO3HATETHLHOE OTHOILIEHUE K HENPEPHIBHOMY OOPA30BAHMIO Kak
YCIIOBUIO yCTIENTHON MpodecCHOHaNbHOM U 00IIECTBEHHON ASITENbHOCTH

MP 01

ba3oBeIe TOrHYECKUE NEUCTBUS:

BBIABIIATh M XapakTepU30BaTh CYUIECTBEHHbIE IMPU3HAKU MaTeMaTHYECKHX
OOBEKTOB, TOHATHHA, OTHOIICHUH MEXAYy THOHATHAMH, (HOPMYITUPOBATH
OTpeieNIeHus IOHATUH, YCTaHABIMBATh CYIIECTBEHHBIM NMPU3HAK KIacCUPUKAIIH,
OCHOBaHUS JUIsl OOOOIIEHMS] M CpaBHEHUS, KPUTEPUU MPOBOIAUMOIO aHaIM3a;
BOCIIPUHUMATh, (OPMYINPOBATh U MPEOOPa30OBBIBATE CYXKACHUS: YTBEPAUTEIbHBIE
U OTpULIaTeNbHblE, €AUHMYHBIE, YacTHble M OOIIUE, YCIOBHbBIC; BBIABIATH
MaTeMaTHYeCKUe 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MpPOTHBOpeuYuss B (pakrax,
JAaHHBIX, HAOMIOJEHUSAX M YTBEPKACHUSX, Mpeagaratb KpUTEpUH i BBISBICHUS
3aKOHOMEPHOCTEN M NMPOTUBOPEUNI; JENIaTh BBIBOJBI C UCIOJIB30BAHUEM 3aKOHOB
JIOTUKH, JEAYKTUBHBIX W WHAYKTUBHBIX YMO3aK/IIOUEHUH, YMO3AaKIIOUYEHUU IO
AQHAJIOTUM; TPOBOJUTH CAaMOCTOSITENIBHO  JOKAa3aTeIbCTBA  MaTE€MaTHYECKHX
YTBEpXKACHUM (TMpsiMble M OT TMPOTUBHOIO), BBICTpaUBaThb apryMEHTALUIO,
IPUBOINUTH IPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U
BBIBOJIbI; BBIOMpATh CIOCOO pelieHus y4yeOHOH 3amau (CpaBHMBAaTh HECKOJIBKO
BapUaHTOB  peIleHHUs, BBIOMpaTh Haubojee MOAXOIMANMH ¢ yu€ToM
CaMOCTOSITEJILHO BBIJICIEHHBIX KPUTEPUEB).

MP 02

ba3oBbie uccnenoBaTenbckue 1eHCTBUA:

UCTIONIB30BaTh  BOINPOCHI KaK HMCCIENIOBATEIbCKHUI WHCTPYMEHT TIO3HAHUS,
¢dopMynupoBaTh  BONPOCHL,  (DUKCHUPYIOIIME  HPOTHBOpeuYHe,  Mpodiemy,
yCTaHABJIMBAaTh MCKOMOE M JaHHOE, (hOpPMHUpPOBATh THIIOTE3Y, apryMEHTHpPOBATH
CBOIO TO3UIMIO, MHEHHE; IPOBOJAUTh CAMOCTOSTEIBHO CIUIAHMPOBAHHBIN
9KCIIEPUMEHT, MCCIIEOBAHNE 1T0 YCTAHOBICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro
00BbeKTa, SBICHMS, MpPOIECcCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIy OOBEKTaMH,
ABJIEHUSIMHU, TIPOLIECCAMH; CaMOCTOSITENIbHO (opMmynupoBath 000OLIEHUS U
BBIBOIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO HAOIIOJCHNUS, UCCIEI0OBAHUs, OLEHUBATh
JOCTOBEPHOCTh ~ TIOJTYYEHHBIX  PE3yJIbTaTOB, BBIBOJIOB M  00OOIICHUIA,
IPOTHO3UPOBATh BO3MOXKHOE  DPa3BUTHE IIpolecca, a TakKe BbIIBUTATH
IPEATIOI0KEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBHUSX




MP 03

Pa6ota ¢ uadopmanmeii:

BBIABIIATH ,Z[eq)I/II_[I/ITBI I/IH(bopMaL[I/II/I, JaHHBIX, HCO6XOI[I/IMI>IX AJi1 OTBCTA Ha BOIIPOC
U JUIS pelICHHs 3a/la4yd; BBHIOMpATh MH(POPMAIUIO W3 HMCTOYHHKOB pa3IMYHBIX
TUIIOB, aHAJM3UPOBATh, CUCTEMATH3UPOBATh U HUHTEPIPETUPOBATH WH(POPMAIUIO
pa3IMYHBIX BHIOB M (OPM TIPEACTABICHUS; CTPYKTYPHPOBAaTh HH(MOPMAIIHIO,
NPECTaBIATH €€ B pa3InyHbIX (hopMax, WILTIOCTPUPOBATH T'papUeCcK; OLECHUBATD
HaIEKHOCTh MH(POPMAIIUHN TI0 CAMOCTOSATEIBHO CPOPMYIUPOBAHHBIM KPUTEPUSIM,
c(hOPMYIIMPOBAHHBIM CAMOCTOSITEITLHO.

MP 04

KoMMmyHUKaTHBHBIE YHUBEpCAIbHbBIE YUeOHbIE TEHCTBUS:

BOCIIPHHUMATh M (OPMYIUPOBATH CYXKIEHHS B COOTBETCTBHHM C YCIOBHSIMH WU
HeIsIMH  OOILIEHUS, SICHO, TOYHO, I'PaMOTHO BBbIpaXKaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX M NHCbMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS I10 XOAY DPELIEHUS 3aJayu,
KOMMEHTHPOBATh MOJIYYEHHBIN pe3ylbTaT; B X0/1€ 00CYXICHUS 33/1aBaTh BOIPOCHI
[0 CYIIECTBY OOCYXIaeMOil TeMbl, IPOOJIEeMbl, pelaeMoil 3a1aun, BBHICKA3bIBAThH
UJEU, HalEJICHHbIE HA IOUCK pELICHUs, CONOCTAaBJIATh CBOU CYXACHUS C
CYKICHUSMH JIPYTrUX YYaCTHUKOB JIMAJOra, OOHapyXUBaTh PAa3IMYUE U CXOJACTBO
MO3UIUI, B KOPPEKTHOH opMe GOopMyTUpOBATh PA3HOIIIACHS, CBOU BO3PAXKCHHUS;
IPEJCTaBIISITh PE3YyNbTaThl PpEUIEeHUs] 3a7aud, SKCIEPUMEHTa, HCCIEI0BaHUS,
MIPOEKTa, CaMOCTOSITENIbHO BBIOMpPATh (QopMaT BBICTYIUIEHUS C Y4ETOM 3adad
Ipe3eHTAllMd U OCOOEHHOCTEN ayIUTOPUH.

MP 05

Camoopranusanus:

COCTABIIATH IUJIAH, AJNTOPUTM pEIICHHs 3a7add, BBIOMpPATh CHOCOO pemieHus: ¢
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHHI C YI€TOM HOBOM MH(OpMAIHH.

MP 06

CaMOKOHTPOJIb, SMOLMOHATbHBIN UHTEIIIEKT:

BIIAJICTh HABbIKAMU ITO3HABATEIBHOU pe(pIEeKCHM KaK OCO3HAHHUS COBEPIIAEMBIX
JNEHUCTBUII M MBICIUTENBHBIX MPOLIECCOB, WX PE3yIbTaTOB, BIAAETh CIOCOOaMH
CaMOIIPOBEPKH, CAMOKOHTPOJISI MPOIIecca U pe3ysbTara PelieHns MaTeMaTH4eCKON
3a/1aud; TPEeABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh IpH PpPEUICHUU
3a/1a4d, BHOCUTh KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB,
JMaHHBIX, HAWJEHHBIX OHIMOOK, BBIABIEHHBIX TPYAHOCTEH;  OIICHUBATH
COOTBETCTBUE pE3yibTaTa eI U YCIOBHUSIM, OOBSICHATh NMPUYUHBI JTOCTUKEHUS
WIM HEAOCTH)KEHUS Pe3yNbTaTOB NEATENbHOCTH, HAXOAWTh OIIMOKY, IaBaTh
OIICHKY MPUOOPETEHHOMY OTIBITY

MP 07

CoBMecTHas 1€ATENbHOCTB:

NOHMMATh M MHCIOJb30BAaTh IPEUMYIIECTBA KOMaHIHOW M WHIUBUAYaJIbHON
paboThl TpU pelmeHuH y4eOHBIX 3ajad, MPUHUMATh IeJlb COBMECTHOM
JeSITeNIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacmnpenensiTh
BUABl PabOT, JOroBapuBAaThCS, OOCYXIaThb NPOLECC U pPE3ylbTaT pabOTHI,
000011aTh MHEHHSI HECKOJIbKMX JIIOJIeW; ydacTBOBaTh B TPYNIOBBIX (popmax
paboThl (00CYyXKaAeHUs, OOMEH MHEHH, «MO3TOBBIE IITYPMbD» U MHBIE), BHITOIHSATD
CBOIO 4acTb pabOThl U KOOPAUHUPOBATH CBOM ACHCTBHS C APYTMMHU YJI€HAMU
KOMaH/Ibl, OLIEHUBATh Ka4eCTBO CBOETO BKJIa/a B OOIIM MPOJIYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYACTHUKAMU B3aUMOJIEHCTBUS.

ITP6 01

Yucna u BBIYMCICHUS:

ONEepUpOBaTh  MOHATUSAMHU:  pallMOHAIbHOE W JEHCTBUTENBHOE  YHCIIO,
OOBIKHOBEHHAst U JECATHYHAs ApPOOb, MPOLEHTHI; BBIIOIHATH apUPMeTHUYECKHE
ornepanuyd C palUoOHAIbHBIMU U JIEUCTBUTEIBHBIMU YHCIAMU; BBIOJHATh
npuOIIMKEHHBIE BBIYMCIICHUS, UCTIOB3Ys MPaBUIIa OKPYTJICHUS, Ae7aTh NPUKUAKY
U OLIEHKY pe3y/bTaTa BBIYMCICHHI; ONEpUpOBaTh NOHATHAMU: CTENEHb C LEJIbIM
nokasaresjeM, CTaHAapTHas (opMa 3amucH JEHCTBUTENBHOTO 4YHCIa, KOPEHb
HaTypaJlbHOM  CTENEHH, HCMHONb30BAaTh  MOAXOIAINYI0  (opMy  3aIUCH
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JEUCTBUTEIBHBIX YUCEN Ul PEIICHUS INPAKTUYECKUX 3a7ad WM INPEICTABIICHUS
JIAaHHBIX; ONEPUPOBATH IOHATUSMU: CUHYC, KOCHHYC M TaHI'€HC MPOU3BOJIBHOIO
yIia, HUCHOJb30BAaTh  3alUCh  IPOM3BOJBHOIO  yIyla  4epe3  OoOpaTHbIe
TPUTOHOMETPHUUYECKHE (PYHKIIUHOIIEPUPOBATh MOHATHSAMH: HATypalbHOE, LEI0e
YUCII0, UCIIONB30BATh IIPU3HAKU NEIMMOCTH LIEIBbIX YUCEN, Pa3JIOKEHUE YKCIIa Ha
IIPOCTHIE MHOKUTEIU I PELIEHUs 3aJay; ONEepUpOBaTh IIOHATHEM: CTEIEHb C
paLlMOHATIBHBIM  10KA3aTelIeM; OIEpPUPOBaTh IMOHATHSAMHU: JIOrapugMm vucia,
JICCATUYHBIC U HATYpPAJIbHBIE JTOTapH(MBI.

I1P6 02

VYpaBHEHUs U HEPABEHCTBA:OIIEPUPOBATh OHATUAMU:

TOXJIECTBO, YPaBHEHHE, HEPABEHCTBO, LIEJIOE, PAlMOHAIBHOE, MPPALMOHAIBHOE
YpaBHEHUE, HEPABEHCTBO, TPUIOHOMETPUYECKOE YPAaBHEHME;,  BBIINOJIHATH
peoOpazoBaHus TPUTOHOMETPUUYECKUX BBIPKECHUI u pemiaTh
TPUTOHOMETPUYECKUE  YpaBHEHUS;  BBINOJHATH  MPeoOpa3oBaHUsS  LENbIX,
pAlMOHANBHBIX M HMPPANUMOHAIBHBIX BBIPAXKEHUW W peIIaTb OCHOBHBIC THIIbI
LEJbIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB; IPUMEHSITh
YpaBHEHHS M HEPAaBEHCTBA JJIsl PEIICHUs MaTeMaTH4YeCKUX 3ajad M 3aJad u3
pa3iIMyYHBIX o0NacTeil Hayku M peajbHOM JKU3HH;, MOJIEIHPOBATH peajbHbIC
CUTyalluu Ha S3bIKE aJreOpbl, COCTABIISATh BBIPAKCHUS, YPAaBHEHUS, HEPABEHCTBA
[0 YCIOBUIO 3aJayM, HMCCIIEIOBAaTh IMOCTPOCHHBbIE MOJEIH C HUCHOJIb30BAaHUEM
anmapara aireOpbl. NPUMEHATh CBOMCTBA CTENEHM JJs IpeoOpa3oBaHUs
BBIPKEHMI, ONIEPUPOBATH MOHATHAMU: [TOKA3aTEIbHOE YPABHEHUE U HEPABEHCTBO,
peuiaTh OCHOBHBIE THITHI MOKA3aTEIbHBIX YPAaBHEHUW W HEPABEHCTB; BBIMOJHATH
npeoOpa3oBaHus  BBIPAKEHUH,  COJEpKalMxX  Jorapudmsl,  OMEPUPOBATH
HNOHSTUSMM: JIOrapu(MUUYECKOE YpaBHEHHE U HEPABEHCTBO, PEIIaTh OCHOBHbBIE
TUTBl  JIOTapU(MUYECKHX YpPAaBHEHUH W HEPABEHCTB, HAXOAUTh pEIICHUs
MPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB; OINEPUPOBATh TMOHATHIMHU:
CHUCTEMa JIMHEMHBIX YPaBHEHHUM U €€ pelieHue, UCIOoIb30BaTh CUCTEMY JIMHEHHBIX
YpaBHEHUH VISl PEIICHUs] MPAKTUYECKUX 3a/1a4; HaXOJUTh PEIICHUS MPOCTEHIINX
CUCTEM U COBOKYINHOCTEH pAallMOHAJIIbHBIX YpPaBHEHWW W  HEPABEHCTB;
MOJIEJIMPOBaTh pealibHbIE CUTYAllUU Ha SI3bIKE aireOpbl, COCTABISATh BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBbl IO YCIOBHUIO 3aJaud, MCCIEI0BaTh
MIOCTPOEHHBIE MOJIEJNIN C MCITIOJIb30BAaHUEM allliapara ajareopsl.

I1P6 03

OyHKIUYN U TpapUKH:

ONEpUpPOBaTh TMOHATHUAMH: (QYHKIUSA, CHOCOOBI 3anaHus (QYHKIMH, 00JacTh
OTpeNieIeHusT ¥ MHOXKECTBO 3HaueHW (yHKuMH, rpaduk (QyHKIUH, B3aUMHO
oOpaTHble (PYHKLMHU; ONEpUPOBATh MOHATUAMU: YETHOCTh U HEUETHOCTH (YHKIIUH,
HyIM (QYyHKIUH, TPOMEXKYTKM 3HAKONOCTOSHCTBA; MCIIOJIb30BaTh Ipaduku
GyHKIMI Ui pelleHus ypaBHEHUH; CTPOUTh M YUTaThb IpadUKH JMHEWHOMN
(byHKLIMY, KBaAPATUYHON (YHKIIMHU, CTENIEHHON (YHKIIUHU C LIEJIBIM IOKa3aTeleM;
MCIIONTh30BaTh Tpaduku QYHKIMI I UCCIEAOBaHUS MPOIIECCOB U 3aBUCUMOCTEH
OpU pPEUIeHWH 337a4 W3 JPYruX Yy4eOHBIX INPEAMETOB U PEANbHOM KHU3HH,
BbIpaxaTb  (OpMynaMH  3aBHCHUMOCTH  MEXJIy  BEIMYMHAMU.ONIEpUPOBATH
HNOHATUAMM: TepUoJruecKast (YHKIHS, MPOMEKYTKM MOHOTOHHOCTH (DYyHKIIMH,
TOYKH dKCTpeMyMa (QYHKIIMH, HauOOJIbIlIee M HAaNMEHbBIIIee 3HAUCHHS (PYHKITUU HA
NPOMEXYTKE, UCIONb30BaTh MUX JUIA HCCIENOBaHUS (YHKLIMH, 3aJaHHOU
rpaduxom; OIepupoBaTh MOHATHSIMHU: rpaduku MOKa3aTeNbHOMH,
JOTapu(pMHUUECKO U TPUTOHOMETPUYECKUX (YHKIUH, wH300pakaTh HX Ha
KOOPJIMHATHOM IUIOCKOCTH W MCIHOJIb30BaTh Ui pEUICHUS YPaBHEHMU U
HEpaBEHCTB; M300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH TpadUKu JIMHEHHBIX
YpaBHEHUH M HUCHOJb30BaTh UX JUIS PEUICHHUS CUCTEMbl JIMHEHHBIX YpaBHEHUN;
UCTIOJIb30BaTh rpaduku GyHKIMNA A HCCIEIOBAHUS MPOLECCOB U 3aBUCHMOCTEN
U3 APYIUX y4eOHBIX IUCIHILIMH.




I1P6 04

Hauana MaTeMaTH4ecKOro aHajm3a:

ONEepUpPOBATh  TOHATHSAMU:  MOCJIENOBATENbHOCTh,  apupMmeTHyeckas
reoMeTpUYecKasi IPOrPECCUH; ONEPUPOBATH MOHATHUAME: OCCKOHEUHO YOBIBAIOIIAs
reoMeTpUYecKasi porpeccusi, CyMma OECKOHEYHO YOBIBAIOLIEH I'€OMETpUUECKON
NpOTpeccuy;  3aJaBaTh  IIOCIEIOBAaTEIBbHOCTH  PA3IMYHBIMH  CHOCOOaMu;
UCIIOJIb30BaTh CBOMCTBA IOCIENOBATEIbHOCTEH M MHPOrpPecCUi A PeLIeHUs
peanbHBIX 3a/1a4 NPUKIAIHOTO XapaKTepa.olnepupoBaTh NOHATHAME: HENPEPhIBHASL
¢byHKLMs, TPOM3BOAHAS (PYHKIIUH, UCIIONB30BaTh TEOMETPHUUECKUN U (PU3UIECKUI
CMBICTI IPOM3BOTHOM /IS PELICHUS 3a/1a4; HaXOJUTh POU3BOIHBIC JIEMEHTAPHBIX
(GyHKUUH, BBIYUCIATH MPOU3BOJAHBIE CYMMBI, IIPOU3BEICHUS, YACTHOTO (YHKLUH;
UCTIONIb30BAaTh MPOM3BOAHYIO JUIS HCCIENOBaHUS (YHKIMH HAa MOHOTOHHOCTh U
KCTPEMYMBI, NMPUMEHATh PE3YyIbTAaThl MCCIEIOBAHUS K MOCTPOSHHUIO T'PagHKOB;
UCTIONIb30BAaTh NPOW3BOTHYIO JUISI HAXOXKICHUS HAWIYYIIEr0 pelIeHus B
NPUKIAJHBIX, B TOM YHUCIIE COIMAJIbHO-IKOHOMHUYECKUX, 33/1a4ax; ONEpUPOBATH
HNOHSATHUSAMH: TI€PBOOOpa3Hasi M HMHTErpall, IOHUMATh TEOMETPHYECKHHA U
¢u3nUecKuii CMBICT HMHTErpalia; HaXOAWTh MEPBOOOpa3HBIE AIIEMEHTAPHBIX
GyHKIMA, BBMUCIATH HHTErpan mo Qopmyne HproToHa—JleiiOHuma; perath
NPUKIIAJHBIE 337a4d, B TOM YHCJE COIHMAIbHO-DPKOHOMHYECKOTO M (PH3HUUECKOTO
XapakTepa, CPeICTBAMHI MaTEMaTHIECKOro aHAJIM3a.

ITP6 05

MHokecTBa 1 JIOTHKA:

ONEepUpOBaTh  MOHATUAMHU: MHOXECTBO, OIEpallUM  HaJl  MHOXECTBaMHU;
WCIIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar Uil ONMCaHHS pPEATbHBIX
MPOLIECCOB M SIBJICHUN, MPHU PEHICHUU 3a1ad U3 APYruX Y4eOHBIX MPEIMETOB;
ONEPUPOBATH MOHITUSMHU: ONPEICIICHUE, TEOPEMA, CIIEICTBUE, JOKA3aTEIbCTBO.

I1P6 06

OIIEPUPOBATH MTOHATUSMHU:

TOYKA, MpsAMasi, IUIOCKOCTh; NIPUMEHATh aKCHOMBI CTEPEOMETPHUM U CIIEACTBUSA U3
HUX TIpY PpELIEHUHM TEOMETPUYECKMX 3a4ad; ONEpUpOBATH  MOHATUAMU:
NAapaJUIEIbHOCTh M NEPHEHAMKYJIAPHOCTh  HPSMBIX M IIOCKOCTEM;
KJaccu(UIUpPOBaTh B3aUMHOE pACIONIOKEHHE TMpPSIMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE;

I1P6 07

OIEPUPOBATH MTOHATUSIMHU:
JBYTPaHHbBIN yroJl, TpaHu ABYIPAaHHOTO yIJia, peOpo ABYTPaHHOIO yria, TUHEHHBIN
yroa JABYTPAaHHOIO yIjla, IpaaycHas Mepa [IBYI'PAaHHOIO YIVIa; OIEPHUPOBATH
MOHATUSMH: MHOTOTPAaHHUK, BBIIYKJIBIA U HEBBITYKJIBIII MHOTOIPAHHHUK, JIEMEHTHI
MHOT'OI'PAHHMKA, NPAaBWIBHBIM MHOTOI'DAHHHK; pAaclO3HAaBaTb OCHOBHBIE BHJbI
MHOTOTPaHHHUKOB (NUpaMuja, Ipu3Ma, IpsIMOYTOJIbHBIN Napajuienenunen, Kyo);
KJIaccu(UIUpoBaTh MHOTOI'PAaHHMKH, BbIOMpas OCHOBAaHHUS AJS KJIAacCU(PHUKAIMU
(BBIMTYKJIBIE U HEBBINMYKJbIE MHOTOTPAHHHUKH, MpPaBWIbHBIE MHOTOIPaHHUKH,
OpsMble M HAKJIOHHBIE MPHU3MBI, MapajuleenuIe/ibl); ONeprupoBaTh MOHATHUSIMHU:
CeKyllas TIUIOCKOCTb, CEUYEHHE MHOTOTPAaHHUKOB; OOBACHATH MPUHIUIIBI
IIOCTPOEHUs  CEYECHMM, UCIOJb3ys  METOJ  CJIEAOB;, CTPOUTH  CEYCHUS
MHOTOTPaHHUKOB METOJIOM CJI€/IOB, BBIMIOJIHAThH (BHIHOCHBIE) MJIIOCKUE YEPTEXKU U3
PHCYHKOB ITPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHHU3Y;

I1P6 08

pemaTh 3a/7ayd Ha HaXO0XJAEHHE TeOMETPUYECKHX BEJIIMYMH 1O Oo0pas3laM HiIn
QIrOpuTMaM, TMPUMEHSS W3BECTHBIE AHAJIUTUYECKHE METOAbl IIPHU pEIICHUU
CTaHJAPTHBIX MAaTEMaTUYECKHUX 3a/1a4 HA BBIYMCIICHHE PACCTOSHUA MEXIY JABYMS
TOYKaMH, OT TOYKM [JO IMpsAMOH, OT TOYKM [0 IIJIOCKOCTH, MEXKIY
CKPELIMBAOIIMMUCS MPSAMBIMH; PEIIATh 33Ja4M Ha HAaXOXKIEHUE N€OMETPUUYECKHUX
BEJIMYMH 10 00pa3liaM WIM aJropuTMaM, MPUMEHsSS U3BECTHHIC aHAJIUTUYECKHE
METOJbl IIPU PEIICHUU CTAHJAPTHBIX MAaTEMATHYECKUX 3alad Ha BBIYMCIICHHE
YIJIOB MEXAY CKPEIIMBAIOIIMMUCS MNPAMBIMHA, MEXAY INPAMOHM U IUIOCKOCTBIO,
MEXY INIOCKOCTSMH, ABYTPAHHBIX YIJIOB;




I1P6 09

BBIUMCIATH OOBEMBI W IUIOMIA[M IOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpU3Ma,
nupampia) ¢ T[pUMEHEHHEM (OpPMYN, BBIYHMCISATH COOTHOILCHHUS MEXIY
IUIOLIA/IIMU MTOBEPXHOCTEN, 00BEMaMH MOJOOHBIX MHOTOI'PAaHHUKOB; OIIEPUPOBATH
HNOHATUSMM: CUMMETPHUS B IIPOCTPAHCTBE, LEHTP, OChb U IIJIOCKOCTh CUMMETPUU,
LEHTP, OCh M IJIOCKOCTh CUMMETPHH (DUTYpBI; M3BIIEKaTh, MpeoOpa3oBbIBaTh U
UHTEPIPETHPOBATh  MHPOPMALMIO O MPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX
durypax, npeJCTaBICHHYIO Ha YepTexkax U PUCYHKaX;

I1P6 10

NPUMEHSTh TeOMETpUYecKue (PaKThl IS PEIICHHUS CTEPEOMETPUYECKHX 3aiad,
NPEIONIAraloIIuX HECKOJIBKO IIaroB pEIICHUs, €CIU YCIOBHS NPUMEHECHHUS
3a/laHbl B SIBHOW (DOPME;MPUMEHSTH MPOCTEHIIME TpPOrpaMMHBIC CpEICTBA M
AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBl TP PEUICHUU CTEPEOMETPUUCCKUX
3a/1a4;IPUBOJIUTH TPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJAC U
JKU3HH, PAcIlO3HABATh IMPOSBICHUE 3aKOHOB T'€OMETPHH B HCKYCCTBE;IIPUMEHSTH
MOJTyYCHHBIC 3HAHWS HA TPAKTHKE: AaHAIM3UPOBATH pEAbHBIC CUTyallMd |
NPUMEHSITh U3YyYCHHBIC MOHATHUS B TPOIIECCE MOUCKA PEIICHUS MaTeMaTHYeCKU
chopMynupoOBaHHON TPOOIEMBI, MOJEIHPOBATH pPEATbHBIC CUTYallMH Ha SI3BIKE
TCOMETPUH,  KCCICIOBATh  IOCTPOCHHBIE  MOJCIM C  HUCIIOJIB30BaHUEM
TCOMETPHUYSCKUX TIOHATUH W TEOpEeM, armapara ajareOpbl, peliaTh MPaKTHYECKUe
3aJ1auu, CBS3aHHBIC C HAXOXKICHUEM I'€OMETPHUCCKUX BEITMYUH.

I1P6 11

ONEpUpOBaTh  MOHATHUAMHU:  LWIMHJIPHUYECKas IOBEPXHOCTb, oOOpa3ymolue
WIMHAPUYECKOM  TOBEPXHOCTH,  LMIMHIP,  KOHUYECKas  IOBEPXHOCTb,
oOpa3yromue KOHUYECKOH IOBEPXHOCTH, KOHYC, cdepuyecKas MOBEPXHOCTb;
pacrio3HaBaTh Tejda BpalleHus (UMIMHIP, KOHYC, cdepa U 1ap); OOBACHATH
CIOCOOBI TTOYYECHHUS TEJl BPALICHHUS; KIIAaCCU(DUITUPOBATH B3aUMHOE PACIIONIOKECHHE
cdepbl U IMIOCKOCTH; ONEPUPOBATH MOHATUSAMH: LIAPOBOM CErMEHT, OCHOBAaHUE
CErMEHTa, BhICOTa CErMEHTA, IIApOBOMl CII0M, OCHOBaHUE IIAPOBOrO CJIOSI, BHICOTA
IIapOBOTO CJIOSI, IIAPOBOM CEKTOP; BHIYUCIATH OOBEMBI U IUIOLIAIN TOBEPXHOCTEN
T€1 BpalleHMs, F€OMETPUUECKUX Tell C NpUMEHEeHueM (GOopMys; OIepupoBaTh
HNOHATUSAMH: MHOTOTPaHHUK, BIHMCAHHBIN B cdepy M ONUCAHHBIM OKOJIO cdepsl,
chepa, BIHCAHHA B MHOTOTPAHHMK WJIM TEJIO BpAIICHUS; BBIYUCIATH
COOTHOIIEHUS] MEX/1y IIJIOMIAIMH ITOBEPXHOCTEH M 00bEMaMU OJOOHBIX TeEI;

I1P6 12

n300paxarb u3ydyaeMble GUTYpbl OT PYKH M C IPUMEHEHHUEM MPOCTHIX YEPTEKHBIX
MHCTPYMEHTOB; BBIIOJIHATH (BBIHOCHBIE) TJIOCKHE YEPTEXH M3 PUCYHKOB HMPOCTHIX
00BEMHBIX (QUIyp: BUI CBEpXY, COOKY, CHU3Y, CTPOUTh CEUEHUS TeJl BPAILLCHUS;
U3BJICKaTh, WHTEPHOPETUPOBaTb U  MpeoOpa3oBbIBaTh  MH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX N'€OMETPUYECKUX (PUTypax, NPEICTaBICHHYIO Ha YepTexax U
PUCYHKax;

OIIepUPOBATH MOHATHUEM BEKTOP B IMPOCTPAHCTBE; BHIMOIHATH JEUCTBUS CIIOKEHUS
BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOXEHHS BEKTOpa Ha YHCJIO, OOBSCHSATH,
KaKUMH CBOMCTBaMHM OHHM 00Ja/laloT; NMPUMEHSATh NPABWIO Mapajlielenunena;
OIEpUpPOBaTh TMOHATUSAMU: JEKapTOBbl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJlyJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YTojl MEXAy
BEKTOPAMH, CKAJIIPHOE ITPOU3BEIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPbI; HAXOAUTh CYMMY BEKTOPOB U IPOHU3BEJIEHHE BEKTOpa Ha YHUCIO, Yroj
MEXJy BEKTOpaMH, CKaJSPHOE NPOM3BEIEHUE, PACKIaIbIBaThb BEKTOpP IO JIBYM
HEKOJJIMHEAPHBIM BEKTOpaM;

ITP6 13

3aJ1aBaTh IJIOCKOCTh YPAaBHEHHEM B JICKAPTOBON CHCTEME KOOPIHMHAT; MPUMEHSTh
TCOMETPHUICCKUC (i)aKTI)I JJIA peICHUA CTEPCOMETPHUICCKUX 3ajaa4,
NPE/MOIAraloIluX HECKOJIBKO IIIaroB pEIICHUs, €CIU YCIOBHS TPUMEHCHUS
3aJjaHbl B SIBHOW (popMe; pemiate NpOCTEHIINE TEeOMETpPHUYECKHE 3alavyd Ha
NPUMEHCHHE BEKTOPHO- KOOPJMHATHOTO  METOJA; pelmarh 3aJadyd  Ha
JIOKA3aTeIbCTBO MATEMATHYECKUX OTHOIICHHH M HAXOXKJICHHE T'C€OMETPHUYECKUX
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BCJIIMYHUH I10 o6pa3uaM WM ajirOpuT™MaM, IMPUMCHASA H3BCCTHBIC MCTOABI IIPpH
PCHICHUN CTAHAAPTHBIX MAaTCMATUYCCKUX 3a/1a4;

I1P6 14

YUTAaTh W CTPOUTH TAOIHIIBI U JHATPAMMEI; ONEPHUPOBATH MOHITHIMH: CpEIHEE
apudMeTHUecKoe, MeAMaHa, HauOoIbIlIee, HAMMEHbIIEEe 3HAuCHHWE, pa3Max
MAacCHBA YHCJIOBBIX JIaHHBIX; OTMIEPUPOBATH MOHATUSIMHU: CIYJAWHBINA IKCIEPUMEHT
(omBIT) M ciay4daiiHOE COOBITHE, dJIEMEHTApHOE COOBITHE (IJIEMEHTApHBIN HCXOJ)
CIIy4aifHOTO OTIBbITA, HAXOAWTHh BEPOSTHOCTH B OMNBITaX C PABHOBO3MOXKHBIMHU
CIIy4allHBIMU COOBITHSIMH, HAXOJWTh W CPAaBHUBATh BEPOSITHOCTH COOBITHH B
W3YYCHHBIX CIYYalHBIX JKCIIEPUMEHTAX; HAXOIAUTh U (HOPMYIHPOBATH COOBITHS:
nepeceueHre M OOBEIWHEHHE JaHHBIX COOBITHI, COOBITHE, MPOTHUBOIOJIOKHOE
JAHHOMY COOBITHIO, TTOJIH30BATHCS JUarpamMmmamu Ditiepa u GOpMyIION CIOKEHUs
BEPOSITHOCTEH TPU PEHICHHH 3a/a4y; OINEpPHPOBaTh IOHATUSAMHU: YCIOBHAs
BEPOSATHOCTh, HE3aBUCHUMBIC COOBITHS, HAXOJUTh BEPOSTHOCTH C IOMOIIBIO
npaBuUia YMHOXCHHS, C IOMOINBIO JIepeBa CIIy4alHOTO OIbITa; IPUMCHSTH
KOMOMHATOPHOE TIPAaBUJIO YMHOXEHHUS TIPU PEIICHUW 3a7ad; OIEePUPOBATH
MOHSATHUSIMH: WCIBITAHHE, HE3aBUCUMBIC HCIIBITAHUS, CEPUsl UCIIBITAHUH, yCIeX U
Hey/Ja4a, HaXOAUTh BEPOSTHOCTH COOBITUH B CEpUM HE3aBHCHUMBIX HUCIBITAHUH JIO
NIEPBOTO yCIexa, HAXOIUTh BEPOSTHOCTH COOBITUI B CEpUU MCIIBITaHUI bepHyy;
OTIEPUPOBATH MOHATHUSAMH: CIyYailiHas BEJIMYWHA, PACIPEICICHUE BEPOSTHOCTEH,
JiarpaMMa pacrpe/ieICHHUSI.

I1P6 15

CPaBHUBATh BEPOATHOCTU 3HAYECHUM CIIy4alHOW BEJIMYMHBI 110 PACIPEICICHUIO
WIM C TIIOMOILIBIO JMarpaMM; OIEpPUPOBaTh IOHATHEM MaTEMAaTHYECKOIO
0’KMJIaHMsI, TIPUBOJUTH IPUMEPHI, KaK IPUMEHSETCS MAaTEMaTU4YECKOE OKHJAHUE
CIIy4alHOM BEJIWYMHBI HAaxOIUTh MaTEMaTHUYECKOE OXHMJIAaHUE 110 JaHHOMY
paclpesieNieHUI0; UMEThb IPEACTaBICHUE O 3aKOHE OOJIbIIMX 4YHUCEl; HMETh
IIPEACTABICHUE O HOPMAJILHOM PaclpeeICHUU

IIK 1.3.

OnpenensTb MOCIEIOBAaTENbHOCT W ONTHMAJbHBIE PEXUMBI  00pabOTKU
pa3IMYHBIX U3JEIUHA HA TOKAPHBIX CTAHKAX B COOTBETCTBHUHM C 33aJIaHUEM.

Koa n
HAHMeEHOBaHHeE
(¢popmupyembIX
KOMIIeTeHIU

Pe3y.]'ll)TaTbl OCBOCHUA NUCHHUITJINHDbI

JInunoctHbie (JIP) m meTanpenmernbie

(MP) Hpeamernsie (ITP)

OK 01.

JIP 8.1 - JIP 8.7, JIP 8.9; I1P6 01 - I1P6 15;
MP 01, MP 02;

OK 02.

JIP 6.3, JIP 6.6, JIPB 6.8, JIP 8.1 - JIP 8.7, ITP6 01 - TIPG 15;
JIP 8.9;
MP 01, MP 02, MP 03;

OK 03.

JIPB 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB 6.8, | I1P6 O1 - [1P6 15;
JIP 8.1 - JIP 8.7, JIP 8.9;
MP 01, MP 02, MP 05, MP 06;

OK 04.

MP 04, MP 07, I1P6 01 - I1P6 15;

OK 09.

MP 01; I1P6 01 - I1P6 15;

K 1.3.

JIPs 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB 6.8, | I1P6 O1 - [1P6 15;
JIP 8.1 - JIP 8.7, JIP 8.9;

MP 01, MP 02, MP 03, MP 05,MP 06;
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2. CTpyKTypa U copep:kaHue 0011e00pa30BaTeJIbHON JUCHIUILIHHBI

2.1. O0beM JUCHUIIMHBI U BUbI y4eOHOH padoThI

Bup yuedHoii paboTbl

Oobvem ¢ uacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 277
B T.4.

1. OcHoBHOE coepKaHue 171
BT. 4..

TeopeTudeckoe oOydeHue 34
MPAKTUYECKHUE 3aHATHS 109
KOHTPOJIbHBIC PAaOOTHI 22
2. [IpodeccnoHATBLHO OPEHTHPOBAHHOE COIep:KaHue (COep:KaHue 100
NMPUKJIAJTHOT0 MOYJIAA)

BT. U..

MPAKTHYECKHUE 3aHATUS 100
Koncyabranun 8
IIpome:xxyTouHasi arrecTanus (3K3aMeH) 4
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2.2. TemaTn4yeckni IJIAH U COJEPKAHNE TUCHUNIMHBI

Conep:xkanue yueOHOro Marepuasia (0CHOBHOE M MPO(ecCuoHAIbLHO-

HaumeHoBaHue pa3je/ioB . O0bem ®opmupyeMble
o Tem OPUEHTHPOBAHHOE), JIA00PATOPHBIE U MPAKTHYECKHUE 3aHITHUSI, TPUKJIATHOMI 4ACOB KOMITETCH I
MOYJIb (IIPY HAJTUYHUU)
1 2 3 4
OcHOBHOe co/Iep:KaHue
Pa3nes 1. IloBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 22
Ilpogpeccuonanvno-opuenmuposannoe cooepircanue 14
IIpogheccuonanvro-opuenmuposannoe cooepicanue
Tema 1.1 Cooepotcanue yueonozo mamepuana.
L]ens u 3adauu | basoevle 3Hanus u ymeHus no mamemamuxe 6 HPOYecCUOHATbHOU U 8 OKO01-OKO04,
mamemamuxu npu | NOBCEOHEBHOU OesiMelbHOCHIU. OKO09.
oceoenuu cneyuarvhocmu | Ilpakmuyeckue 3anamus): IIK 1.3
1. lenv u 3a0auu mamemamuxu npu 0c60eHUuU CneyuaibHOCmu 2
IIpogpeccuonanvro-opueHmuposanHoe cooepicanue
Tema 1.2 Hamypanvuvie u | Codepacanue yuedno2o mamepuana.
yenvle yucna 6 zaoawax uz | Hamypanonole u yenvie uucia 6 3adauax u3 peanvHou ocusHu. I[lpusnaxu OKO01-OKO04,
PeanbHOU JHCUSHU 0eUMOCIU YeblX YUcel OKO09.
llpakxmuueckue 3ansmusi. K 1.3
1. Hamypanvuovie u yenvie uuciag 3a0a4ax u3 peaibHol HCUsHU 2
Tema 1.3 MuoxxecTBa Conep:xxanue yueOHOro MaTepuaJa;
MHoxecTBO, omepauuu Hax MHoXecTBamu. [lmarpammel  Oiinepa—BenHa. OK01-OK04
MHOK€eCTBO pallMOHAIbHBIX YHCE. OK09 ’
[TpakTHdeckue 3aHITUS: '
1. MHoxecTBa 2
2. lnarpammsl Ditiepa—BeHHa 2
IIpogpeccuonanvrno-opuenmuposanroe cooepicanue
Tema 1.4 Yucnosvie u | Coodepicanue yuednozo mamepuana: OKO01-OKO04,
npoyeHmmuule gviuucienuss | OOblkHOBeHHbIe U OecamuyHble OpoOU, NpoyeHmvl, OeCKOHeyHble NnepuooudecKue OKO09.
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0pobu. Apugmemuueckue onepayuu ¢ payuUOHAIbHLIMU YUCIAMU, NPeoOPA308aHUS
yucnosvix  gvipadicenuti. Ilpumenenue Opobeil u npoyenmog O0as peuleHus
NPUKIAOHBIX  3A0a4 U3 PA3IUYHBIX OMpAciell 3HAHUL U PeanrbHOU  HCUSHU.
Heticmeumenvnvle  uucna.  Payuonanvmvie U UppayuoHanvbHevie  YUCIA.
Apugmemuueckue onepayuu c OeticmeumenvHulmMu uuciamu. Ipubnudsicénmvie
BbIUUCTICHUS, NPABULA OKPY2NeHUs, NPUKUOKA U OYEHKA Pe3yIbmama bl4UcieHull.

Ipaxmuueckue 3anamusi:
1. Jleticmeumenvhuvie u payuonanbHule Yucia
2. IIpoyenmui

IIK 1.3

IIpogheccuonanvro-opuenmuposannoe cooepicanue

Tema 1.5 Vpaeunenus u
Hepagencmea

Cooeporcanue yueonozo mamepuana.

Toorcoecmsa u moosicoecmeentvle npeodpazoeanus. Ypasnenue, Kopenv ypasHeHus.
Hepasencmeo, pewenue nepasencmea. Memoo unmepganos. Peuwienue yenvix u
OPOOHO-PAYUOHATILHBIX YPABHEHUL U HePABEHCE

Ilpaxmuueckue 3anamusi:
1. Pewenue ypasnenuti
2. Pewenue Hepagencma

N

OKO01-OK04,
OKO09.
IIK 1.3

Tema 1.6.
ITocnegoBarensHOCTH
U TIPOTPECCUH

Conep:xxanue yueOHOro MaTepuaJa;

[TocnenoBaTenbHOCTH, CHOCOOBI 3a/aHusl TMocleaoBareabHOCTed. MOHOTOHHBIE
MOCIICIOBATEIPHOCTH.  ApudMeTndeckas W TEOMETpUYECKas  IPOTPECCHH.
beckoneuno yOwiBaromiass reoMerpuueckas mporpeccusi. Cymma OECKOHEUHO
yOBIBarONeil reoMeTpudeckold mporpeccuu. DopMmyra CIOXKHBIX TPOICHTOB.
Hcnonp30BaHuWe TMPOTPECCHU ISl PELIEHUS pealbHbIX 3aJad MPHUKIAJIHOTO
XapakTepa.

[IpakTuyeckue 3aHATHSL:
1. TTocneroBaTeIbHOCTH M TPOTPECCHU

OKO01-OKO04,
OKO09.

IIpogpeccuonanvrno-opuenmuposanroe cooepicanue

Tema 1.7 Ilpoepeccus 6
npogeccuoHanbHuIX
3a0auax

Cooeporcanue yueonozo mamepuana.

Ilocnedosamenvrocmu, cnocobvl 3adanus nociedogamenvHocmel. MoromoHnHbie
nocnedosamenvHocmu. — Apugpmemuueckas u  eeomempuueckas — NpPoSpPeccuu.
beckoneuno yowvigarowas eceomempuueckas npoepeccus. Cymma 6ecKOHeuHO
youvigarowel ceomempuyeckoli npozpeccuu. DPopmyna ClONCHLIX NPOYEHMOB.
HUcnonvzosanue npoecpeccuu 01 peutleHUsi PeanbHulX 3a0ai  NPUKIAOHO20
xapaxmepa.

OKO01-OKO04,
OKO09.
IIK 1.3
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Ilpaxmuueckue 3anamusi:
1. Ucnonvzosanue npoepeccuu ons pewieHuss NPUKIAOHBIX 3a0ay

Kontposbrast padota Nel (BXOHOM KOHTPOJI)

Pa3nea 2. CrenenHasi QyHKIHsI, KOPEHb N-0i CTENEHU

30

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

10

Tema 2.1

DyHKIWA, CIIOCOOBI
3aJaHus (G yHKIHH.
CaoiicTBa (pyHKITUH

Conep:xaHue yueOHOI0 MaTepuaa;

OyHKIUA, crnocoObl 3amanus (GyHknuu. B3ammuo oOpatHbie ¢yHKiuu. ['paduk
¢ynkuuu. OONacTb ONpeNeNeHUusT W MHOXKECTBO 3HaueHuil ¢yHkumu. Hymu
¢bynknuu. [IpoMexxyTku 3HaKONOCTOSIHCTBA. YETHBIC M HEUETHBIC (DYHKIINU.

TeopeTnueckue 3aHATHS:
1. OyHkms

[IpakTHyeckue 3aHATHS:
1. B3aumHo oOpatHbIe GYyHKIUU
2. CpoiicTBa pyHKIIMU

N

OKO01-OKO04,
OKO09.

Tema 2.2
Crenennas ¢yHKIUS, €€
CBOMCTBA

Conep:xanue yueOHOro MaTepuaJa;

CrenenHass (QyHKUMsS C HaTypaldbHBIM M LEJbIM Moka3aTeneM. EE cBoiicTBa u
rpajpuxk. CreneHb ¢ palMOHalIbHBIM IOKazareneMm. CBOHCTBAa  CTEHEHH.
ITpeoOpa3oBaHue BbIPAXEHHUH, COACPIKAIMX PAIIMOHAJIbHBIE CTETIEHH.

TeopeTnueckue 3aHATHS:
1. CrenenHas ¢yHKIHUs, €e CBOWCTBA

[IpakTrueckue 3aHATHS:
1. I'paduk creneHHoit GpyHKIMM
2. CteneHp ¢ palMoHAIBHBIM MTOKa3aTeIeM

N

OKO01-OKO04,
OKO09.

Tema 2.3
ApudmeTrueckuii KOpeHb
N-oii cTeleHu

Copepxanue y4eOHOro MmarepuaJia;

ApudmeTnueckuii KOpeHb HaTypanbHOU creneHu. JlelicTBusa ¢ apudmMeTndecKuMu
KOPHSIMM N—OH CTeNneHu. PeleHne MppanMoHaNbHBIX YpaBHEHUN U HEPaBEHCTB.
CaolicTBa U rpaguK KOpHsI N-0i CTENEHH.

TeopeTnueckne 3aHATHA:
1. Apudmernueckuii KOpeHb

[TpakTrueckue 3aHATHS:

1. [Ipeobpa3zoBanre BbIpaKEHHUH ¢ KOPHSIMH N-Oi CTETIEHU
2. Pemienue uppanmoHanbHbIX YpaBHEHUH

3. Permenne nppannoHanbHBIX HEPABEHCTB

N -

OKO01-OKO04,
OKO09.
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IIpogpeccuonanvro-opuenmuposanHoe cooepicanue

Tema 2.4 Cooeporcanue yueonozo mamepuana.
Cmenennaa @yukyus 6 | Cmenennas @yukyu, eé ceoticmea u 2paguk. Cmenenvb ¢ payuOHAIbHLIM
npogheccuoHanbHoll nokazamenem. Ceolicmea cmenenu. Ilpeobpasosanue blpadicenut, coOepsHcaujux
desimenbHOCMU payuonaivusie cmeneHu. /leticmeus ¢ apugmemuueckumu KOpHAMU N—0U CmeneHu.
Pewenue uppayuonanvuvix ypasuenuii u nepagencms. Ceoticmea u epagux KopHs
N-oii cmenenu. OKO01-OK04,
Ilpakmuueckue 3anamusi. OKO09.
1. Ksaopamuunas ¢hynxyus 6 npukiaoHulx 3a0a4ax 2 I[IK' 1.3
2. Cmenennvle npeobpazo8anusi 8 NPUKIAOHBIX 3A0a4ax 2
3. Uppayuonanvhvie ypagrenus 6 NPUKIAOHLIX 3a0a4aX 2
4. Texcmosvie 3a0auu ¢ NPOPeCcCUOHATLHBIM COOEPACAHUEM 2
5. I'paghuueckoe peutenue npukiaouvix 3a0au 2
KontponbHas padora 2
Paznen 3. [loka3zarenbHasi QyHKIMS 16
Ilpogheccuonanvrno-opuenmuposannoe cooeprcanue 6
Tewma 3.1 Coaep:xaHnue yueOHOIro MaTepHuaJa;
[TokazarenbHast ¢yHkuus, | [lokazaTenbHble ypaBHeHUs: U HepaBeHcTBa. [lokasarenpHas QyHKUuMA, €€ cBOWicTBa
ee cBoiicTBau rpaduk u rpaduK. OKO01-OK04,
Teopernueckue 3aHATHS: OK09
1. Iloka3arenbHas GyHKIHUS, €€ CBOWCTBA 2 '
IIpakTHueckue 3aHATHS:
1. Iloka3arenbHas GpyHKLHUS, ee TpaduK 2
Tema 3.2 Conep:xxanue yueOHOro MaTepuaJa;
Pemenne mnoxazarensbHbIX | [lokazaTenbHbIe ypaBHEHHs U HEPABEHCTBA. OK01-OK04
YpPaBHEHUI U HEPABEHCTB [TpakTueckue 3aHATHS: OK09 ’
1. Pemenne nmokazateabHBIX YPaBHEHHIMA 2 '
2. Penrenue nokazaTelbHBIX HEPABEHCTB 2
IIpogpeccuonanvrno-opuenmuposanroe cooepicanue
Tema 3.3 Cooeporcanue yuednozo mamepuana.
llokazamenvruas ¢ynxyus | [lokasamenvnvie ypasnenus u Hepasencmea. Illokasamenvuas @yukyus, eé OKO01-OKO04,
8 NPUKIAOHBIX 3a40a4ax ceolicmea u 2pagpux. 1%15293

Hpakmultecmte 3aHAMuUA.
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1. Ilokazamenvuas (yHKYUs 8 NPUKIAOHBIX 3A0AUAX.
2. [lokazamenvHuvle ypasHeHUs 8 NPUKIAOHBIX 3A0aUax
3. I’ paguueckoe pewenue npukiaoHwvlx 3a0au

KonrponbHas pabora

NN DN DN

Paznen 4. Jlorapugmel. Jlorapudpmuyeckas GpyHkuusi 20
Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue 4
Tema 4.1 Conep:kanue y4eOHOIr0o MaTepuaJa:
Jlorapudm yucna. Jlorapudm uymcna. [lecaTudynple W HaTypaibHble Jorapudmbl. [IpeoOpasoBanue
BBIPOKEHUI, COJIEPKAIUX JOTapHU(PMBI.
Teopernueckue 3aHATHS: OKO01-OKO04,
1. Jlorapudpm 2 OKO09.
[IpakTudeckue 3aHATHS:
1. CpoiicTBa norapudma 2
2. IIpeoOpa3oBaHue BBIPAKCHUM, COACPIKAIITUX JIOTApU(DMBI 2
Tema 4.2 Conep:xxanue yueOHOro MaTepuaJa;
Jlorapudmudaeckas Jlorapudmuueckas QyHKIIMs, €e CBONCTBA U rpaduk
(byHKIMS, ee CBOMCTBA Teopernueckue 3aHATHA: OKO01-0OK04,
1. Jlorapudmuueckas ¢pyHKIMs, ee CBOMCTBA 2 0KO09.
IIpakTHueckue 3aHATHS:
1. Jlorapudmuyeckas ¢pyHkuus, ee rpaduk 2
Tema 4.3 Conep:xxanue yueOHOro MaTepuaJa;
Jlorapudmuueckue Jlorapudmuueckue ypaBHEeHHUs 1 HEPABEHCTBA. OKO01-OK04
YpaBHEHMsI U HEpaBEHCTBA. | [IpakTHUECKUE 3aHITHS: OK09 ’
1. Jlorapudmuueckue ypaBHeHUs 2 ’
2. Jlorapudmuyeckrie HepaBeHCTBA 2
IIpogheccuonanvro-opuenmuposannoe cooepaicanue
Tema 4.4 Cooeporcanue yueonozo mamepuana.
Jloeapugpmuueckasn Jloeapugpm uucna. Ilpeobpazosanue 6vipadcenuil, COOEPHCAWUX TLO2APUPMBL. OK01-0K04
@dynxyus 6 npuxnaouvix | Jlocapupmuuecxasn ¢hynxyus, ee epagux OK09 ’
3a0avax IIpaxmuyeckue 3ausimus: :
K 1.3
1. Jloeapugpmuueckas ynkyus 6 nPUKIAOHbIX 3a0aAUAX. 2
2. Jlocapugpmuuecxue ypasnenus 8 npukiadHblX 3a0a4ax 2
KonTponpHas pabota 2
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Pa3znen S. YpaBHeHus1 1 HEPaBEHCTBA

12

Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue 12
Tema 5.1 Cooepicanue yueonozo mamepuana:
Cucmemvl ypasHenuu Cucmemvl  quHetinblx ypaeHneHuli. Pewenue npuxiaouvix 3a0au ¢ NOMOWBIO
cucmemul uHelinvlx ypasHenui. Cucmemvl U COBOKYRHOCMU YelblX, PAYUOHANbHDBIX,
UPPAYUOHATLHBIX, NOKA3AMENbHYIX, 102APUDMUYECKUX YPAGHEHUll U HepABeHCMS.
HUcnonvzosanue epagukoé ¢ynkyuil 01 peuwieHuss YpaeHeHuul U  CUCTEM.
Ilpumenenue ypagnenuii, cucmem u HepABEHCME K DPEULEHUI0 MamemMamuidecKux OKO01-OKO04,
3a0a4 U 34044 U3 pasiuyHbIX 001acmeti HayKu U PeaibHOU JHCUSHU OKO09.
Ilpaxmuueckue 3ansamusi. K 1.3
1. Cucmemsl runetinvix ypagreHnuil 2
2. Ucnonvzosanue epapukos yukyutl 015 peutenust ypaeHeHull U cucmem 2
3. @opmynvl 8 npakmMuyecKux 3a0a4ax 2
4. Pewenue mekcmosvix 3a0ay npo@hecCuoHaibHO20 COOEPHCAHUSL 2
5. Vpasuernus u nepasencmesa 6 npogeccuonanvbHulx 3a0a4ax 2
6. Cucmemvl ypasnenuil 8 nPopheccuoHaIbHbIX 3a0a4ax 2
JAudpepeHunpoBaHHbIii 3a4eT 2
Pa3nes 6. OcHOBBI CTepeoOMeTpHH 34
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue 10
Tema 6.1 OcHosable | CogepkaHue y4eOHOro MaTepuaa;
MTOHSATHSI CTEPEOMETPHH OCHOBHBIC TIOHSTHS CTEPEOMETPHHU: TOYKA, TMPsAMas, IJIOCKOCTh, MPOCTPAHCTBO.
[TpaBuna n300pakeHUsT HA PUCYHKAX: M300pa)KEHUS TIOCKOCTEH, MapauieTbHBIX
npsMbIX  (OTPE3KOB), cepenuHbl oTpe3ka. [loHsTHE 00 akcMoOMaTHUYEeCKOM OK01-0K04
MOCTPOCHUU CTEPEOMETPUU: AKCHUOMBI CTEPEOMETPUM U CIEICTBUS U3 HUX. OK09. ’
[ToHsATHS: IepeceKaronecs MIOCKOCTH, MePEeCeKAoNTHecs IpsMas M MII0CKOCTb.
TeopeTnueckue 3aHATHSA:
1. OcHOBHBIE TIOHATHS CTEPEOMETPUHU 2
2. AKCHOMBI CTEPEOMETPUHU 2
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Tema 6.2 Bektopsl B
MIPOCTPAHCTBE

Conep:kanue y4yeOHOIr0o MaTepHaJa:

BekTop Ha miockoctd M B npocTpaHcTBe. ClI0KEHME M BbIUUTAHHE BEKTOPOB.
YMHOkKEHHE BEKTOpa Ha 4yucio. Pa3noxkeHue BeKkTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. IlpaBwio mapamnenenunena. PemeHuwe 3agay, CBA3aHHBIX €
NIPUMEHEHUEM TpaBWI JAeUCTBUM ¢ Bekropamu. [IpsMoyronbHas cucrema
KoopauHat B ImpocTtpaHcTBe. Koopaunatel BekTopa. IIpocreiimme 3amaun B
KOOpJMHATAaX. YTOd Mexay Bekropamu. CKalsipHOEe NIPOU3BEIECHUE BEKTOPOB.
Brpluucnenue yrioB Mexay OpsSMBIMU M IUIOCKOCTAMH. KoOpAauMHATHO-BEKTOPHBIN
METOJ1 IIPY PEIICHUH F'€OMETPUUECKUX 3a]ad.

TeopeTnueckue 3aHATUA:
1. BekTopsl B IPOCTpaHCTBE

IIpakTHueckue 3aHATHS:
1. JleficTBHSI C BEKTOpAMH
2. PazyioxxeHne BEKTOPOB

N

OKO01-OK04,
OKO09.

Tema 6.3
[IpssMble M IUIOCKOCTH B
IIPOCTPAHCTBE

Conep:xxaHnue yueOHOIro MaTepHuaJa;

B3anMmHOe pacnonokeHwe IHpsAMBIX B IIPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
napajuleJibHble M CKpeluMBaromuecs mnpsaMble. IlapamienpsHocTs nOpsAMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: MapajuleNIbHbIE MpPsIMBIE B MPOCTPAHCTBE;
MapaJuIeIbHOCTh TPEX MPSAMBIX; MApPaJUIEIbHOCTh NPSAMONM U IUIOCKOCTH. YTUIBL C
COHANPABJICHHBIMA CTOPOHAMM; YIOJl MEXAY MPSMBIMU B IPOCTPAHCTBE.

ITonsATHA: mEepeceKaroluecs IIOCKOCTH, NEPECEKAIOIUeEcs MpsiMas U IIIOCKOCTb.
[TapayieapHOCTB MJIOCKOCTEN: MapajuIeIbHbIE IIIOCKOCTH; CBOMCTBA MMAPaJUIEIIbHBIX
iockocteil. [IpocTelimme mpocTpaHCTBEHHBbIE (PUTYphl Ha IMJIOCKOCTU: TETpa’Jp,
KyO0, mapajulesienumnen; MocTpoeHue cedeHui. lleprneHaukynspHOCTh HpSIMOM U
IIJIOCKOCTH: NEPIEHAMKYJIAPHBIE IIPSIMBIE B IIPOCTPAHCTBE, MPsMbIE MTapajlIeIbHbIE
U TEPIEeHIUKYISAPHbIE K IUIOCKOCTH, NPHU3HAK NEPHEHAMKYJISAPHOCTH IPSAMON M
IIJIOCKOCTH, TEOpEMa O NMPSAMON NEPHEHAUKYIIAPHON IUIOCKOCTH. Ilepnenaukyisap u
HAaKJIOHHBIE: PACCTOSTHUE OT TOYKHM JI0 IUIOCKOCTH, PACCTOSTHUE OT MpPsIMOM 110
IJIOCKOCTH. YTIJIBI B IIPOCTPAHCTBE: YrOJd MEXAY MPAMOM U IUIOCKOCTBIO;
JIBYTPaHHBI YroJj, JUHEHHBIA yroa ABYrpaHHoOro yria. llepnenaukyisipHOCTB
IJIOCKOCTEW: INPU3HAK IMEPIEHIUKYIAPHOCTH ABYX IUIOCKOcTed. Teopema o Tpéx
nepneHauKkyisapax. lloctpoenne cedeHMii B MHOTrOrpaHHUKe. Bwruucienue
pPacCTOSIHUM: MEXKIy JABYMS TOYKAMHM, OT TOYKHM JO MPAMOH, OT TOYKH JI0
IJIOCKOCTH; MEXAY CKPEIIMBAIOUIUMUCSA TNPSAMBIMHA. BbIUMCIEHHE YIIOB: MEXIY

OK01-OKO04,
OKO09.
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CKPpCIIUBAOIHUMHUCA IIPAMBIMHA, MCKIY HpHMOﬁ " IUIOCKOCTBIO, IBYI'PAHHBIX YIJIOB,
YIJIOB MCKAY IJIOCKOCTAMMU.

TeOpeTI/I‘ICCKI/Ie 3aHATHUA:

1. BzaumHoe pacnosioxkeHue B IPOCTPaHCTBE 2
[TpakTuyeckue 3aHATHSL:
1. B3aumHOe€ pacrosioxKeHue MpsiMbIX 1
2. BzanmHoOe pacnoioeHue mI0CKOCTEH 1
3. B3anMHoe pacrosioykeHue MpsiMbIX U IMJI0CKOCTEN 2
4. TlepieHAUKYJISAP U HAKJIOHHBIC 2
5. YTIIbl B IPOCTPAHCTBE 2
6. Ceuenus 2
IIpogpeccuonanvro-opueHmuposannoe cooepiucanue
Tema 6.4 Cooeporcanue yuednozo mamepuana.
IIpocmpancmeennvle Ilpasuna uzobpasicenus na pucyukax. Bekmop na niockocmu u 6 npocmpancmee.
3a0auu Pewenue 3aoau, ceazannvlx ¢ npumeHeHuem npaguil OeUcCmeull ¢ BeKMmopamu.
npogeccuonanbHoll Ipsamoyzonvnas  cucmema Koopounam 6 npocmpancmee. Koopounammo-
oesmenbHOCmuU BEKMOpHLILL  MemoO  NpU  peuleHuu  2eomempudeckux 3aoay. Bzaumnoe
pacnonodicenue npsamvlx 6 npocmpancmee. llapanienbHocms npameix u niocKocmeu
6 npocmpancmee. Ilpocmetiwiue npocmpancmeenHvle @ueypbl HA NIOCKOCMU. OKO01-OK04
Ilocmpoenue ceuenuti 6 mHo202paHnuke. Buviuucienue paccmosnuii u yenoe 6 OK09 ’
npocmpancmae. K 1.3
IIpaxmuyeckue 3ansamus:
1. Ilpsamsie u niockocmu 8 NPogheccuoHaIbHbIX 3a0a4ax 1
2. Koopounammuas niockocmos 6 npoghecCUOHaIbHbIX 3a0a4ax 1
3. Koopounamno-eexmopHhulii Memoo npu peuleHuy 2eoMempuyeckux 3a0ay 2
4. [Ipocmetiuue npocmpancmeenuvlie guzypul 2
5. [locmpoenue cevenuii 2
6. ['eomempuueckue 3a0ayu 6 npogheccuoHanbHOU desmenpbHOCmu 2
KonTtposnbHast pabota 2
Pa3nes 7. MHOrOrpaHHHMKH H TeJia BpallleHUus! 50
Ilpogpeccuonanvro-opuenmupogannoe cooepicanue 20
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Tema 7.1 Conep:kanue y4yeOHOIr0o MaTepHaJa:
MHororpanHuKu 3HAKOMCTBO C MHOTOTpaHHUKaMU, U300pakeHNE MHOTOTPAHHUKOB HAa PUCYHKAaX, Ha
NPOEKIMOHHBIX 4YepTekax. HauanpHble cBeleHUss o Kybe W mOupamuje, HX
pa3BépTku U Mmojenu. CedeHus MHOIOrpaHHUKOB. lloHATHE MHOrorpaHHuka,
OCHOBHBIC 3JIEMEHTBHl MHOTOTPAHHUKA, BBIIYKJIbIE M HEBBITYKJIbIE MHOIOI'PAHHUKHY;
pa3BépTKa MHOrorpanHuka. Ilpusma: n-yroiapHas npusMma; I'paHd U OCHOBaHUS
IPU3MBI; NIPsIMasi ¥ HAKJIOHHAS MPU3Mbl; OOKOBAasl U MOJIHAS OBEPXHOCTh MPU3MBI.
[Tapayenenunesn, NpsMOYroONbHBIA Mapajulesenuies] U ero ceorcraa. Ilupamuna:
N-yrosbHas NUpaMuAa, I'paHM M OCHOBAaHHE MHpaMU[bl; OOKOBas WU IOJHAs
MOBEPXHOCTh MUpPaMUbl; PAaBUIbHAS U YCEUEHHAS MUPAMUIA. DJIEMEHTBI PU3MBbI
u  nupamuibl.  IlpaBunbHble ~ MHOTOTPaHHUKH:  TOHSTHE  IPABUIBHOIO
MHOTOTpaHHHKA; TpaBWIbHAS NpU3Ma W NpPaBUIbHAS TNHUPAMUZA; TPaBHIbHASL
TpeyrojpHas MUpaMuJa U MpaBWIbHBIA TeTpa’ap; Kkyo0. IlpencraBinenue o
IPABWIBHBIX MHOTOTpaHHMKaX: OKTa’Jp, JoJeka’ap M ukocadap. Cummerpus B OK01-OK04
IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEJIBHO TOYKH, MPSIMOH, INIOCKOCTH. DJIEMEHTHI OK09 ’
CUMMETPUU B MHUpaMHaxX, NapajuleJenunenax, MpaBUIbHBIX MHOIOIPAaHHUKAX.
Bbluucnenue 31eMEHTOB MHOTOTPaHHHUKOB: pEOpa, auaroHanu, yrisl. [lnomans
OOKOBOM TOBEPXHOCTH U TIOJHOM IOBEPXHOCTH NPSIMOM NPU3MBI, IUIOMIAb
OCHOBaHUM, TeopeMa 0 OOKOBOM MMOBEPXHOCTU PsIMOM Ipu3Mbl. [lnomans 60koBoi
MOBEPXHOCTH M TIOBEPXHOCTH NPAaBWIBHOM MNHpaMuIbl, TeopeMa O IUIoLaIu
OOKOBOM MOBEPXHOCTH YCEUEHHON MUPAMUJIBI.
TeopeTnueckue 3aHATUA:
1. DneMeHTH MHOTOTPaHHUKOB 1
2. PazBepTKa MHOTOTPaHHUKOB 1
[TpakTuyeckue 3aHATHSL:
1. Tpusma, ee cBOMCTBA 2
2. [Napannenenunen, ero CBOMCTBa 2
3. Ilupamua, ee CBOWCTBA 2
4. IIpaBUIIbHBIE MHOTOTPAHHUKHU 1
5. Buasr cummetpuii 1
Tema 7.2 Coaepxxanue y4eOHOIro MaTepuaJia; OK01-OK04
O6bemMbl MHOTOrpaHHUKOB | [loHsiTHE 006 00BEMe. OOBEM MUpaMKIbl, TPU3MBI. OK09 ’
[TpakTuyeckue 3aHATHSL: '
1. O6bem npu3Mbl 2
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2. O6beM MUpaMu/IbI

Tema 7.3
Tena BpameHus

Copaepxxanue y4eOHOro MaTepuaJa;

Copepxanne ydyeOHoro matepuana: Cdepa u map: LEHTp, paauyc, AUAMETD;
IUIOINAAb MOBEPXHOCTU cdeprl. B3ammuoe pacmonoxenue chepbl M IIIOCKOCTH;
KacaTesbHas TUIOCKOCTh K cdepe; miomans chepsl. M3o0pakenue chepsl, mapa Ha
wiockoctd. Cedenuss mapa. LlunmHIpuyeckass TOBEPXHOCTh, 0OOpasyromue
UUJIUHAPUYECKON MOBEPXHOCTH, OCh LMJIMHIAPUYECKOW MOBEPXHOCTH. Llmmuunap:
OCHOBaHUsI U OOKOBas MOBEPXHOCTh, OOpa3yromias ¥ OCh; IUIOHIaAb OOKOBOW M
MOJIHOM MOBEpXHOCTH. M3o00pakeHne UWIMHIApa Ha IUIOCKocTU. Pa3BEéprka
UWJIMH]PA. Ceuenus HWIMHAPA (TI0CKOCTHIO, MapaieabHON W
NEPIEeHIUKYIAPHONM ocu uuinHapa). KoHuueckas MOBEPXHOCTb, 0OO0pa3yrolue
KOHHYECKOW IIOBEPXHOCTH, OCh M BEpUIMHA KOHMYECKOW MOBepXHOCTH. Komyc:
OCHOBaHMWE U BepIIMHA, oOpa3ymomias M OCh; IUIOMAAh OOKOBOW U MOJHOMN
MIOBEPXHOCTH. Y CEYEHHBI KOHYC: 00pa3yIolIne W BBICOTA; OCHOBAHHS U OOKOBas
noBepxHocTh. M300paxkeHne KoHyca Ha IIOocKocTH. Pa3BépTka konyca. CeueHus
KOHyca (IUIOCKOCTBIO, MapajllesIbHOM OCHOBAaHUIO, U IJIOCKOCTBIO, MPOXOJAIIei
yepes BEPIINHY).

TeopeTnueckue 3aHATUA:
1. DnemeHTHI TEN BpalleHUsS
2. Pa3zBepTka Ten BpameHus

[TpakTueckue 3aHATHS:

1. Cdepa, map, ux cpoiicTsa
2. Hununap, ero cBOMCTBa
3. Konyc, ero cBoiicTBa

NN

OKO01-OKO04,
OKO09.

Tema 7.4
OObeMbl Te BpalleHUs

Coaep:xxanue yueOHOro MaTepuasa;
OcHoBHble cBoiicTBa 00bEMOB Ten. OOBEM HmIMHIpa, KoHyca. OO0bEM miapa u
I0IAAb Chepsbl.

IIpakTHueckue 3aHATHS:
1. O6wem mapa

2. O0beM MUITUHIpA

3. O0BeM KOHYCa

NN

OKO01-OKO04,
OKO09.

IIpogpeccuonanvrno-opuenmuposannoe cooepicanue

Tema 7.5
Mmnozoecpannuxku u mena

Cooepicanue yueonozo mamepuana:
Csedenusi 0 MHO202pAHHUKAX, UX paszeépmku u mooenu, cedenus. OOvembl

OKO01-OKO04,
OKO09.
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epauyeHus
npogeccuoHanbHbIX
3a0auax

MHO202panHuko8. CeedeHusi 0 meiax epawjeHus, ux pazeepmku, MOOeiu, Ce4eHus.
Obvemvl men epaujeHusl.

Kombunayus men epawenus u MHo20epanHuko8. MHO202paHHUK, ONUCAHHBLIL OKOJIO
cpepui; cgepa, enucannan 8 MHO20SpaAHHUK uiu 6 meno epaujerus I110006nvie mena
6 npocmparcmee. COOMHOUEHUSI MeAHCOY NAOWAOAMU NOBEPXHOCHEN, 00bEMamu
HOOOOHLIX mell.

Ipaxmuueckue 3anamusi:

. Mhoeoepannuku 6 npuxkiaousix 3adauax

. Ceuenus MHO202PAHHUKOG

. Cummempusi 6 NPUKIAOHBIX 3a0aAYaAX

. Pacuem ob6vema MHO202DAHHUKO8 6 NPUKIAOHBIX 34044
. Tena spawenus 6 NPUKIAOHBIX 3a0a4ax

. Ceuenus men epaweHus

. Cummempusi 6 NpUKIAOHLIX 3a0aAYaAX

. Pacuem obvema men epawenus 6 npukiaoHvlx 3a0ay
. Kombunayus men epawjenus u MHO202paHHUKO8

10. I1looobHvie mena 6 npocmpancme

OO ~NOoO U WN -

IIK 1.3

KonTponbhas pabora

NINDPNODDNPNDNPNNDNDNDNDNDDND

Pa3nea 8. OcHoBbl TpuronomMerpuu. Tpuronomerpuyeckue GyHKIUH

N
S

Ilpogheccuonanvno-opuenmuposannoe cooepicanue

(ep]

Tema 8.1

DopMyIbl
TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHEHUSA

Coaep:xxanue yueOHOro MaTepuasa;

CuHyC, KOCMHYC W TaHT€HC YHCIOBOIO aprymMeHTa. ApPKCUHYC, apKKOCHUHYC H
ApKTaHIE€HC  4YMCIIOBOIO  apryMeHTa.  TpUrOHOMETpUYECKass  OKPYXKHOCTD,
onpezesieHne TPUTOHOMETPUUECKUX (YHKIMM ducioBoro aprymentra. OCHOBHbIE
TpuroHomerpuueckue  gopmynsl.  [IpeoOpazoBaHMe  TPUTOHOMETPUUYECKHX
BBIPAKCHUI. Pemenne TPUTOHOMETPUUECKUX YpaBHEHUM. [Ipumepsr
TPUTOHOMETPUYECKUX HEPABEHCTB.

[IpakTHueckue 3aHATHS:

1. Cunyc, KOCHHYC M TaHT€HC YHCIOBOTO apryMeHTa

2. TpuroHOMeTprYecKas OKpy>KHOCTh

3. OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIBI

4. TIpeoOpa3oBaHie TPUTOHOMETPUUECKHUX BbIPAKEHHI

5. [Ipocreiiume TpUroHOMETPUYECKUE YPAaBHEHUS M HEPABEHCTBA
6. Penrenne TpUroHOMETPHUECKUX YpaBHEHHUI

NDNDNDNDNDN

OKO01-OKO04,

OKO09.
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Tema 8.2
Tpuronomerpuueckue
¢GbyHKLIMH, MX CBOMCTBAa M

Conep:kanue y4eOHOro MaTepuaJa:
Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpauKH.

TeOpeTI/I‘IGCKI/Ie 3aHATHA:

rpaduKy. 1. Tpuronomerpuueckue QyHKIIH, UX CBOWCTBA 2
[TpakTuyeckue 3aHATHSL:
1. Tpuronomerpuueckue QyHKIUH, UX rpaduKu 2
IIpogheccuonanvno-opuenmuposannoe cooepaicanue
Tema 8.3 Cooepicanue yuebnozo mamepuana:.
Tpuconomempusi 6 | Cunyc, KOCUHYC U MAH2EHC YUCTI08020 apeymenma. Pewenue mpueonomempuueckux
npogeccuonanvbHol ypaeuenuii. Tpueonomempuueckue QyHKyuu, Ux c60OUCMEA U 2papuxu. OKO01-OKO04,
OdesimenvbHOCMU Ilpaxmuueckue 3anamusi. OKO09.
1. Cunyc, kocunyc u maneenc 8 NPUKIAOHBIX 3A0a4ax 2 K 1.3
2. Tpuconomempuyeckue ypasHenus: 8 NPUKIAOHBIX 3A0a4AX 2
3. Tpueonomempuueckue yHKyuu 6 NPUKIAOHBIX 3a0a4ax 2
KonTponbHas pabota 2
Pa3nen 9. [IpousBognas GpyHKIUM, ee IPUMEHEHHE 22
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue 6
Tema 9.1 Copepxanue y4eOHOro MmarepuaJa;
[TpousBomHas GyHKIIUU HenpepeiBable ¢yHKmMu. MeToax HHTEpBAJIOB JUIA  pEIICHHs HEPaBEHCTB.
[TpousBonHas QyHkuuu. ['eomerpuueckuii U (U3NYECKUN CMBICI HPOU3BOIHOM.
[TpousBoaHble 31eMeHTapHbIX (QyHKIMA. [IpousBonHas cymMmbl, HpOU3BEICHUS,
yacTHOro ¢yHkuuid. IIpuMeHeHHe MpPOM3BONHONW K MCCIENOBaHUIO (DYHKIMHA Ha
MOHOTOHHOCTh W OKCTpeMyMbl. HaxokaeHue HauOOJbIIEro W HAaUMEHBIIETro
3Ha4YeHUs (PYHKIIMU Ha OTpPE3Ke.
Teopernueckue 3aHATHS: OKO01-OKO04,
1. HenpepbrIBHOCTH (DyHKIIMH 2 OKO09.
2. [Tpon3BonHas GyHKIINU 2
[TpakTuyeckue 3aHATHSL:
1. [IpousBoaHBIE AIE€MEHTAPHBIX (PYHKINN 2
2. [lpaBuna quddepeHpoBaHus 2
3. [IponzBoHas CIIOKHOU (PYHKIIUU 2
4. UccnenoBanue GpyHKIIMH HA MOHOTOHHOCTb U 3KCTPEMYMBbI 2
5. Haxoxaenne HanbombIIero 1 HaMEHbIIEr0 3HAYCHHUS] PYHKIMH 2

Hqub@CCMOHCUZbHO'OpueHWZMPOGClHHOe COd@prCClHue
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Tema 9.2

Cooeprcanue yueonozo mamepuana:

IIpoussoonas 6 | Ilpumenenue npou38o0HOU 0I5l HAXOHCOCHUS HAUTYYUIE20 PeUleHUsl 8 NPUKAAOHBIX
npogheccuoHaIbHbIX 3a0auax, 051 onpeoeieHuss CKOpOCmu npoyecca, 3d0aAHHO20 OpMYIOU UIU OKO01-OK04
3a0ayax epaghuxom. OK09 ’
Ilpaxmuueckue 3anamus (c npogheccuoHanbHO-0OpUeHMUPOBAHHBIM COOEPHCAHUECM). K 1 3
1. l'eomempuueckuii u puzuueckuil CMbiC1 BPOU3BOOHOLL. 2 '
2. Ilpousso0nas 6 npuxkiaoHvix 3a0ayax. 4
KonrponbHas pabora 2
Pasjnen 10. UnTerpaj u ero npuMeHeHust 16
Ilpogheccuonanvno-opuenmuposannoe cooepicanue 6
Tema 10.1 Conep:xanue yueOHOro MaTepHuaJa;
[TepBooOpasnas ¢yaknuu. | [leppooOpasnas. Tabmmma mnepBooOpa3Hbix. HWHTErpans, TEOMETPUYECKUH W
Brruncnenue unrerpania dbusnueckuit cMpici uHTerpana. Beruucienue mnterpana mo ¢opmyne HproToHa—
JleitOHMIA
Teopernueckue 3aHATHA: OKO01-OKO04,
1. I[TepBooOpazuas 2 OKO09.
IIpakTHueckue 3aHATHS:
1. Tabnuua nepBooOpa3HbIX 2
2. NnaTerpan 2
3. OnpeneneHHbIil UHTErpaj 2
IIpogpeccuonanvro-opuenmuposanroe cooepicanue
Tema 10.2 Cooeporcanue yueonozo mamepuana.
Humeepan 6 | Ilepsoobpasnasn. Tabnuya nepgoobpasuvix. Humeepan, ceomempuueckuti u
npogheccuoHanbHbIX Qusuueckuti cmoicn unmeepana. Boviuucnenue unmeepana no gpopmyne Hviomona— OKO01-OKO04,
3a0ayax Jletionuya. [lpakmuueckoe 3Havenue u npumeHenue uHmezpaa. OKO09.
llpakxmuueckue 3ansmusi. K 1.3
1. l'eomempuueckuii u puzuueckuli CMblCll UHmMe2paa 2
2. Uumeepan 8 npukiaouvix 3a0a4ax 4
KonTponpHas pabota 2
Paszpnen 11. BeposiTHOCTB M CTATHCTHKA 11
Ilpogheccuonanvno-opuenmuposannoe cooepicanue 6
Tema 11.1 Copepxxanue yqyeOHOro MmarepuaJia; OKO01-OKO04,
[IpencraBnenne qaHHBIX [lpencraBnennie JaHHBIX C TOMOMmbIO Tabimm W guarpamm.  CpegHee OKO09.
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u omnucarenbHas | apudMeTnyeckoe, MeIuaHa, HauOoJbllee U HaWMEHbLIee 3HAYeHUs, pa3Max,
CTaTUCTHKA JICTIEPCHS, CTAHAAPTHOE OTKIOHEHHUE YHCIOBBIX HA0OPOB

TeopeTnueckue 3aHATUS:

1. CocoObl onucaHus U MpeICTaBICHMs] TaHHBIX
Tema 11.2 Conep:kanue y4yeOHOIr0o MaTepHaJa:
Cayuaiinple  ombiTel W | Cioy4aliHble SKCHEPUMEHTHI (OMBITBI) W CIy4ailHble COOBITHSA. OJEeMEHTapHbIE
CiTyJaiiHbIC COOBITHSA, | COOBITHS (MCXO/bI). BEeposATHOCTH ciydyailHOTO cOObITH. BeposTHOCTH COOBITHH B
OTIBITHI C | ONbITax ¢ paBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.
PaBHOBOSMOKHBIMU [TpakTHyeckue 3aHATUS:
SJICMEHTapHBIMH 1. BEpOATHOCTH CIy4aifHOTO COOBITHS
UCXO0JaMU
Tema 11.3 Conep:xxanue yueOHOro MaTepuaJa;
Onepanuu Hapa | Onepanuu  Haj ~ COOBITUSAMHU:  TepeceueHue,  OoObeAMHEHHE  COOBITHIA,
COOBITHSIMH, CIIO)KEHUE | IPOTUBONOJIOKHBIE  cOoObITUA. [uarpammbl  Oitniepa. ®opMyna  ClOXKeHUs
BEPOATHOCTEMH BEPOSATHOCTEH

IIpakTHueckue 3aHATHS:

1. Onepanuu HaJT COOBITUSAMHU
Tema 11.4 Conep:xxanue yueOHOro MaTepuaJa;
VYciioBHas BEPOSATHOCTS, VYcioBHass BEpPOSATHOCTb. YMHOXKEHHME BEpPOSITHOCTEH. JlepeBo  ciydailHOTo
JEPEBO cinyyaiiHoro | skcnepumenTa. ®opmyna nonHoi BepositHocTH. HesaBucrumMbie COOBITHS
omnblTa, (Gopmyna mnonHOU | TeopeTHUECKUE 3aHATHS:
BEPOATHOCTH u | 1. YcnoBHas BEpOSTHOCTD
HE3aBUCHMOCTb COOBITUI
Tema 11.5 Conep:xxanue yueOHOro MaTepuaJa;
OneMEHThI KombOunaroproe mnpaBuino ymHOkeHus. IlepectanoBku u daxtopuan. Yucno
KOMOMHAaTOPUKHU couetanuil. Tpeyronbauk Ilackans. @opmyna 6uaoma Herotona

IIpakTHueckue 3aHATHS:

1. IlepecTaHOBKHM U COYETAHUS
Tema 11.6 Conep:xxanue yueOHOro MaTepuaJa;

Cepuu nocnenoBaTeabHbIX
HUCIIBITAHUN

BunapHblif ciyuailiHblii ONBIT (MCHBITaHWE), ycleX W Heynaada. HesaBucumbie
ucneiTanus. Cepus HE3aBUCHMBIX HCHbITaHUM 10 mnepBoro ycmexa. Cepus
HE3aBUCUMBIX HcnbITanuil bepuymnu. IlpakTuueckas paboTa ¢ HMCIOIB30BaHHEM
AJICKTPOHHBIX TaOJIHII.

HpaKTI/I‘-ICCKI/IC 3aHATHUA:
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1. He3zaBucHMbIe UCTIBITAHUS 1
Tema 11.7 Copaepxxanue y4eOHOro MaTepuaJa;
CityyaiiHble BEJIMYUHBI Cnyuaiinas BennunHa. Pactipenenenue BeposiTHocTel. Jlnarpamma pacupeaeneHus.
U paclpenencHus CymMa 1 npousBeieHNE CilydaiiHbIX BennyuH. [Ipumepsl pacnpenenenuii, B ToMm
YHClIe TEOMETPUYECKOE U OMHOMHUAIBHOE
TeopeTnueckue 3aHATHS:
1. Pacnipenenenue BeposTHOCTEH 1
IIpogheccuonanvro-opuenmuposannoe cooepicanue
Tema 11.8 Cooepotcanue yueonozo mamepuana.
Beposmmnocmu Ilpeocmasnenue 0anHvix ¢ NOMOWBLIO MAOIUY U OUASDAMM.
cmamucmuxa Kombunamopnoe npasuno ymuoorcenus. Ilepecmanosku u pakmopuan. Yucio
npogeccuoHanbHbIxX couemanuti. Hezagucumvie ucnoimanus. [lpakmuueckas paboma ¢ ucnonb3o8anuem
3a0ayax anekmponHvlx mabauy. Cayyaiinas eenuuuna. Pacnpedenenue eeposmuocmel.
Huacpamma pacnpedenenus. Cymma u npouzgedeHue CAy4auHblX GeIUYUH. OKO01-OKO04,
Ilpumepywl pacnpedenenuii, 8 mom wucie 2eomempuieckoe U OUHOMUATIbHOE OKO09.
Ilpaxmuueckue 3anamusi. I[IK 1.3
1. I[lpeocmasnenue OaHHBIX C NOMOWBIO MAOIUY U OUASDAMM 2
2. Pacuem xonuyecmea nepecmano8oK U couemanuil 2
3. Ilpakmuueckas paboma c Ucno1b308aHUeM INEKMPOHHBIX MAOIUY. 1
4. Pacnpedenenue gepossmuocmell 8 NPUKIAOHBIX 3a0ayax 1
KonTponsHas pabora 2
Kouncyabranumn OO01mre MeToIbI pelIeHus 3a71a4 U ypaBHEHU N 8
[TpakTHyeckoe 3aHsTHE
IIpomexxyTounasi arrecranus (JK3amMeH) 4
Bceero: \ 577
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3. YcaoBus peajm3anum nporpaMMbl 001eo0pa3oBaTeIbHON JUCIUNIMHBI

3.1. Tpe6oBaHMS K MUHUMAJILHOMY MATEPHUAJIBLHO-TEXHHYECKOMY 00ecneyeHH o

Peanuzanust mporpaMMbl JTUCIUIUIMHBEI TpeOyeT HaMW4Ms y4eOHOTO KaOMHEeTa PyCcCKOro
SI3BIKA.

O¢ddexTuBHOCT, MpenofaBaHUsl Kypca pPYCCKOTO sI3bIKa 3aBUCHUT OT HAIMYUs
COOTBETCTBYIOIIETO MaTepHaIbHO-TEXHUYECKOTO OCHAIIICHHUSI. Ot1o 00BSICHSIETCS
OCOOCHHOCTSIMU Kypca, B IMEPBYIO O4Yepelb €ro MHOTONMpO(PMIBHOCTHIO M MPaKTUYECKOU
HaIpaBJICHHOCTHIO.

OobopynoBanue y4eOHOT0 KaOuHeTa:

—  HarsgHbIe TOCOOWS (KOMIUIEKTHI Y4YeOHBIX TaONUIl, CTEHIOB, CXEM, IUIAKATOB,
MOPTPETOB BBIIAIOIIUXCS YUCHBIX B A3BIKO3HAHUSA U JIP.);

—  JTUAAKTHYECKHE MaTepuaibl (3aJaHusl ISl KOHTPOJIBHBIX padoT, IJIsl pa3HBIX BHJIOB
OLIGHOYHBIX CPEJCTB, IK3aMEHa U JIp.);

—  TEXHHMYECKHUE CpeACTBa OOy4YeHHs (NEPCOHAIBHBIN KOMIIBIOTEP C JHUIICH3UOHHBIM
MPOrpaMMHBIM OOecliedeHHEeM; MYIbTUMEAUMHBIN MPOEKTOP; MHTEPAKTHBHAS JOCKA, BBIXOJ B
JIOKaJIbHYIO CETh);

—  3ajbl (0MOJIMOTEKA, YNTAITBHBINA 3aJT C BEIXOJIOM B CETh IHTEpHET).

3.2. UndopmanuonHoe odecrieyeHne o0yueHust

Ilepeyenn PeKOMeH/IyeMbIX y4eOHBIX U3IaHMH, HNuTepHeT-pecypcos,
JAOTOJHUTEIbHOM JTUTEPATyPhI

OcHOBHBIC HCTOYHHUKH:

bammakoB M.M. Maremaruka: y4eO. Ansi CTYIAEHTOB YUpEeXIEHUH cped. mpod.
obpasoBanus, 1-e uzn., M: Axanemus, 2022

bammvakoB M.UM. Marematuka. COOpHUK 3a7ay NMpoUIbHOM HamnpaBlIeHHOCTH: yueO.
nocoOue Jist CTy. YUpexkIeHu cpel. npod. odpazoBanus. — M., 2022.

I[OHOJIHI/ITBJII)HBIC HCTOYHHUKMU:

1. AmumoB II.A. m ap. Maremaruka: anreOpa ¥ Hayajga MaTeMaTHYECKOTO
aHaJln3a, TeOMETPUS.

2. Anrebpa W Hayaja MaTeMaTHYecKOro aHayiu3a (0a30BbI M yriyOJeHHBIN
ypoBHH).10—11 kmaccel. — M., 2022.

3. Artanacsn  JI.C., byryzoB B.®., Kagomues C.b. u np. Maremaruka:

anrebpa W Hayana mMaTemMaruueckoro anamusa. [‘eomerpus. ['eomerpust (6a30BbIi U
yriayonennsii ypoBuu). 10—11 xmacceer. — M., 2021.

4. bammvakoB M.U. Maremartuka: y4eOHHK JUJIS CTYI. YUPEXKACHUN cpell. mpod.
obpazoBanus. — M., 2022.

3. I'yce B.A., I'puropses C.I'., UBonruna C.B. Maremartuka st mpodeccuii u
CHEIHATbHOCTEH COLMAIbHO-I)KOHOMUYECKOTO  Mpoduuis:  y4eOHUK  uid  CTYI.
yupexaeHuil cpen. npod. obOpazoBanus. — M., 2022.

6. Komsirun FO.M., TkaueBa M.B, ®egepoa H.E. u nap. Maremaruka:

aﬂre6pa N HaydYajla MaTCMaTH4YCCKOI'0 aHajin3a. Anre6pa N HaydYajla MaTcMaTH4YCCKOI'O

aHanu3a (0a30BbIM W yriyOsieHHBIH ypoBHHM). 10 kimace / mox pen. A. b. Kwxkuenko. — M.,
2022.
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7. Komsarun F0.M., TkaueBa M.B., ®eneposa H.E.u np. Matemaruka: anredpa u
Hayajla MaTeMaTHMYecKoro aHanuza. Ausrebpa W Hayajla MaTeMaTHYeCKOro aHajiu3a
(6azoBbIil U yrmyOneHHBIH ypoBHH). 11 kmace / mox pea. A. b. XXmwxkuerko. — M., 2022.

HNHuTepHeT-pecypcsl
1. Enunas xomrexnus mudpoBeix o6pasoBaTenbHbIXx pecypcos. - URL: http://school-
collection.edu.ru - TeKkcT: 27I€KTPOHHBIIA.
2. TloBropum wmaremaruky. - URL: http://www.mathteachers.narod.ru - Tekcr:
JJIEKTPOHHBIN.

3. ®enepanbubiii mopran «Poccuiickoe obpazosanue». - URL: http://www.edu.ru -
TeKCT: ANeKTPOHHBIN.
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4. KOHTpPOJIb U OLIEHKA Pe3yJIbTATOB OCBOCHHUS 00111€00pa30BaTEILHON TUCHUIIIMHBI

KOHTpOJIb H OICHKA PAaCKPBIBAIOTCA YCPE3 JUCHUIIIIMHAPHBIC PE3YIbTaThbl, YCBOCHHBIC 3HAHUA

U TPUOOPETEHHBIE CTYJACHTaMH YMEHHs, HalpaBiCHHbIE Ha (QOpPMHUpPOBaHUE OOIUX U

poecCHOHATLHBIX KOMIICTCHITHHA.

Oo6masi/npod Pa3znen/Tema Tun oneHoYHbIX
€CCHOHAJIbHA MeponpUATHI
s
KOMIIETeHIH
s
P1,Temer1.1,1.2,13,14,1.5,1.6,1.7 VYcrHblii onpoc
P2, Temsr 2.1,2.2,2.3 OpoHTANBHBIN OIIPOC
P 3, Temnr 3.1, 3.2 MaTreMaTUYeCKUH JUKTAHT
P4, Temrr4.1,4.2,4.3 TectupoBanue
OK01-OK04, P 5, Temsr 5.1 [TpakTrueckue paboThI
OK09. P 6, Temrr 6.1, 6.2, 6.3 Kontposbabie paboTh
P7, Temn1 7.1,7.2,7.3,7.4 [TpakTrueckue paboThI
P8, Temsr 8.1, 8.2 Brimonaenue
P9, Temsr 9.1 AK3aMEHAIIMOHHOM pabOThI
P 10, Temsr 10.1
P11, Temsr 11.1,11.2,11.3,11.4, 11.5, 11.6,
11.7
P1, Temr 1.1,1.2,1.4,1.5,1.7 YCTHBIN onpoc
P2, Temn: 2.4 [IpencraBnenue pe3yabpTaToB
P 3, Tems1 3.3 NPAaKTUYECKUX paboT
P 4, Tems1 4.4 3amuTa TBOPUYECKUX padoT
P 5, Temnr 5.1 3ammTa UHAUBUAYaTbHBIX
K 1.3 P 6, Temn 6.4 MPOEKTOB
P 7, Temsr 7.5
P 8, Temsr 8.3
P9, Temsr 9.2
P 10, Temsr 10.2
P11, Temsr 11.8
OKO01-OKO04, [TpomexyTouHast aTTecTalus IK3aMeH DK3aMeHaImoHHas padoTa B
OKO09. MUChMEHHOU (hopme 1o
K 1.3 oueTaM.
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